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Within  the  past  two  decades,  advances  in  sedimentation  have  been 
very  rapid.  Techniques  for  the  quantitative  measurement  of  sedimen¬ 
tary  attributes  have  been  developed;  the  geological  significance  of  par¬ 
ticle  properties  is  better  understood;  lateral  variations  in  sedimentary 
environments  are  being  studied;  and  a  body  of  theoretical  knowledge  is 
being  made  available  for  applied  geological  problems.  As  the  more 
theoretical  or  academic  studies  are  translated  into  general  geological 
terms  or  into  general  principles  of  sedimentation,  they  become  increas¬ 
ingly  valuable  to  the  stratigrapher,  the  paleontologist,  and  the  petroleum 
geologist. 

Present  trends  in  sedimentation  are  unquestionably  toward  a  more 
quantified  approach,  and  sedimentary  attributes  are  increasingly  ex¬ 
pressed  as  numbers.  Such  numbers,  having  various  degrees  of  statis¬ 
tical  significance,  have  already  been  applied  to  particle  properties,  as 
size,  shape  (sphericity),  roundness,  and  others;  to  mass  sediment  prop¬ 
erties,  as  porosity,  permeability,  and  the  like;  and  to  various  chemical 
and  mineralogical  properties.  The  numbers  are  valuable  in  describing 
and  comparing  sediments,  but  their  greatest  practical  significance  is 
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realized  when  they  are  used  to  present  the  areal  variation  of  the  at¬ 
tribute.  In  response  to  this  need,  the  quantitative  trend  has  been 
paralleled  by  the  development  of  maps  to  show  the  areal  distribution 
of  sediment  properties.  Maps  of  sediment  thickness  (isopach  maps) 
are  in  common  use,  and  maps  of  particle  size  variation,  average  perme¬ 
ability,  organic  content  of  the  sediments,  and  the  like,  are  beginning  to 
appear. 

As  soon  as  numerical  sedimentary  data  become  available  over  an 
area,  a  contour-type  map  of  the  attribute  may  be  made  by  drawing 
lines  of  equal  value  through  the  field  of  numbers  scattered  over  the 
area.  These  contour-type  maps  are  an  outgrowth  of  the  quantitative 
approach,  and  the  development  of  additional  maps  of  the  same  sort 
depends  upon  further  extensions  of  the  quantitative  method. 

Current  interest  in  the  development  and  use  of  new  maps  to  solve 
stratigraphic  and  structural  problems  is  illustrated  by  Kay’s  recent 
paper  (1945),  in  which  a  classification  is  presented.  The  contour-type 
sedimentary  map,  properly  referred  to  as  an  isopleth  map,  is  classified 
by  Kay  under  his  paleolithologic  group.  However,  in  terms  of  con¬ 
struction,  isopach  map^  and  some  paleogeographic  maps  belong  to  the 
contoxir  type.  Thus,  the  present  discussion  cuts  across  Kay’s  classifi¬ 
cation  to  some  extent,  and  indicates  merely  that  it  is  based  upon  use, 
whereas  the  present  treatment  is  based  upon  similarity  of  construction 
and  geometrical  properties. 

The  necessary  data  for  constructing  contour-type  maps  include 
values  of  a  given  variable  (average  size,  thickness,  permeability,  etc.), 
each  associated  with  a  specific  geographic  and  stratigraphic  location. 
The  known  values  must  be  spaced  closely  enough  over  the  area  to 
bring  out,  at  least,  the  overall  trend  in  the  data. 

The  geometrical  properties  of  all  such  maps  are  the  same  as  those 
of  an  ordinary  contour  map,  and  the  same  geometrical  principles  of 
interpretation  can  be  used,  with  due  allowance  for  the  difference  in  the 
physical  attribute  shown  on  the  map.  For  the  most  general  case  of  a 
contour-type  map,  if  the  numbers  represent  elevations  above  sea  level, 
it  is  an  ordinary  contour  map;  if  they  represent  thickness  of  sediment, 
it  is  an  isopach  map;  if  they  represent  average  particle  size,  it  is  a 
size  map ;  and  so  on.  The  important  point  is  that,  in  each  instance,  the 
lines  are  lines  of  equal  magnitude  or  quantity,  and  they  are  related  to 
their  neighbors  by  some  constant  difference,  product,  or  power.  Hence, 
each  map  represents  a  surface,  with  the  spacing  between  the  lines  in- 
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versely  proportional  to  the  slope  of  the  surface.  These  surfaces  have 
certain  geometrical  properties  also.  If  the  surface  is  an  ordinary  land¬ 
scape,  rainwater  falling  upon  it  runs  down-slope  at  right  angles  to  the 
contours,  because  a  line  normal  to  the  contour,  at  any  point,  is  the 
direction  of  steepest  slope  at  that  point.  By  drawing  a  series  of  nor¬ 
mals  on  the  surface  or  its  map,  lines  of  maximum  slope  are  obtained, 
superimposed  on  the  lines  of  equal  magnitude.  For  a  land  surface, 
these  lines  of  maximum  slope  indicate  the  directions  of  surface  runoff ; 
for  other  sediment  properties,  the  lines  may  also  have  a  physical  sig¬ 
nificance.  For  example,  if  the  surface  represents  a  size  map,  the  direc¬ 
tions  of  most  rapid  change  of  permeability  follow  upslope  along  the 
slope  lines.  This  relation  follows  from  the  fact  that  permeability  in¬ 
creases  as  the  square  of  the  average  diameter,  and  the  diameters  in¬ 
crease  most  rapidly  upslope.  Thus,  it  would  be  possible,  in  some  in¬ 
stances,  to  construct  a  permeability  surface  from  the  size  surface.  In 
fact,  it  is  very  likely  that  the  several  surfaces  representing  various 
dynamic  attributes  of  the  sediment  would  all  be  very  similar,  and  differ 
mainly  in  steepness  and  height. 

It  appears  to  be  possible,  also,  to  apply  potential  theory  to  such 
maps  or  surfaces  by  considering  the  contour  lines  as  lines  of  equal  po¬ 
tential,  and  the  lines  of  maximum  slopes  as  streamlines.  To  the  extent 
that  the  theory  is  applicable  to  some  or  all  of  the  maps,  the  whole 
background  of  reasoning  associated  with  potential  theory  may  be  woven 
into  the  map  interpretation.  Restrictions  will  depend  upon  the  vari¬ 
able  plotted  on  the  map,  and  whether  such  variable  satisfies  the  condi¬ 
tions  necessary  to  establish  the  existence  of  a  potential  function. 

The  significant  point  in  the  extension  of  contour-type  maps  to  sedi¬ 
mentary  data  is  that,  although  the  preparation  of  the  maps  may  require 
skill  in  sedimentary  technique,  the  interpretation  of  the  maps  follows 
standard  lines  of  geometrical  reasoning.  Hence,  the  general  geologist, 
skilled  in  map  interpretation,  may  find  much  of  value  from  the  maps  in 
conjunction  with  other  geological  data  bearing  on  his  particular  prob¬ 
lem.  Just  as  a  series  of  principles  has  been  developed  for  the  interpre¬ 
tation  of  contour  maps  of  land  surfaces,  so  may  a  similar  set  or  sets  be 
developed  for  the  study  of  sedimentary  maps.  In  using  such  maps  to 
narrow  down  exploration  possibilities  for  stratigraphic  traps,  it  may 
well  be  that,  instead  of  the  closed  contour  which  did  yeoman  service 
in  the  search  for  structural  traps,  particular  groupings  of  the  sedimen¬ 
tary  contours  may  be  significant.  Where  rapid  changes  in  the  sedi- 
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mentary  attributes  result  in  steepening  of  the  siuface,  they  may  indi¬ 
cate  that  other  features  are  changing  rapidly  also.  In  short,  it  may  be 
the  steeper  slopes  or  the  mar^ns  of  steeper  slopes  that  are  significant 
in  the  search  for  oil. 

Contour-type  (isopleth)  maps  of  sedimentary  data  range  from 
general  features  presenting  an  overall  picture  to  detailed  maps  of  spe¬ 
cific  attributes.  A  stratum  of  sandstone  may  be  converted  into  values 
of  thickness,  mean  size,  sorting,  heavy  mineral  content,  permeabihty, 
etc.,  and  each  of  these  used  as  the  basis  for  a  contour-type  map.  Such 
maps  are  factual  in  that  they  present  the  observed  areal  variation  of  a 
chosen  variable,  but  more  or  less  interpretation  is  necessarily  included, 
because  incomplete  data  may  require  interpolation  or  extrapolation. 

The  following  classification  shows  the  range  of  possibilities  in  con¬ 
tour-type  maps  of  sediments.  The  classification  is  not  to  be  consid¬ 
ered  a  rigid  system.  The  groupings  are  made  to  suggest  family  rela¬ 
tions  among  the  maps,  rather  than  as  categories  into  which  a  map  either 
falls  or  does  not  fall.  Examples  are  cited  in  each  group,  but  the  par¬ 
ticular  literature  references  are  mainly  illustrative.  Some  of  the  data 
have  never  been  presented  in  map  form  so  far  as  the  writer  is  aware, 
but  their  unquestioned  inclusion  in  the  general  classification  suggests 
their  usefulness  for  shedding  additional  light  on  sedimentary  problems,  j 

1.  Maps  Based  on  Overall  Relations.  This  group  includes  gen-  f 

eral  maps  which  indicate  overall  or  regional  features.  Examples  are 
regional  stratigraphic  maps  based  on  lines  of  equal  percentages  of  shale, 
sand,  or  lime;  structure  contour  maps  (as  indicating  the  attitude  of  the 
sedimentary  beds) ;  maps  of  facies  changes ;  and  various  paleogeographic  : 

maps,  such  as  paleogeomorphic  maps,  providing  the  ancient  land 
surfaces  can  be  shown  by  contours.  Published  examples  include  a 
facies  change  map  by  Hale  (1941),  and  a  paleogeomorphic  map  by 
Jager  (1942). 

2.  Maps  Based  on  Particle  Properties.  Here  is  included  a  large 
group  of  maps  which  show  the  areal  variation  of  measured  attributes 
of  the  sedimentary  particles.  The  attributes,  size,  shape  (sphericity), 
roundness,  surface  texture,  and  orientation  (petrofabrics)  are  generally 
recognized  as  the  more  significant  (Mineral  properties  are  treated  sepa-  | 
rately  below) .  These  maps  may  indicate,  not  only  average  values  of 
the  particle  attributes,  but  also  a  host  of  other  statistical  parameters.  < 
Size  attributes,  for  example,  may  include  maps  of  average  size,  degree  | 
of  sorting,  skewness,  kurtosis,  ratios  of  size  to  sorting,  and  so  on. 
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These  several  examples  may  be  repeated  for  all  the  particle  properties. 
Surface  texture,  at  present,  cannot  be  expressed  numerically,  although 
lines  of  equal  percentages  of  frosted  or  polished  grains  can  be  shown. 
Maps  of  size  attributes  are  most  common.  Pye  (1944)  shows  the  size 
variation  of  the  Bethel  sandstone;  a  sorting  map  was  published  by 
Krumbein  and  Aberdeen  (1937) ;  and  a  skewness  map  is  shown  in 
Krumbein  and  Gri£5th  (1938). 

3.  Maps  Based  on  Mass  Physical  Ppoperties.  This  group  in¬ 
cludes  properties  of  the  aggregate,  such  as  porosity,  permeability,  color, 
average  density,  thickness  (isopach  maps),  and  others.  If  the  data 
represent  a  single  stratum  "or  horizon  the  maps  may  be  geographic. 
Averages  over  thicker  sections  may  include  the  time  element  and  thus 
be  stratigraphic.  Some  geophysical  maps  are  included  here,  to  the  ex¬ 
tent  that  they  indicate  average  physical  properties.  Published  exam¬ 
ples  in  this  group  include  many  isopach  maps  (see  Lee,  1943,  for  ex¬ 
ample).  A  permeability  map  is  shown  in  Headlee  and  Joseph  (1945). 

4.  Maps  Based  on  Mass  Chemical  Properties.  Many  maps  are 
possible  in  this  group,  inasmuch  as  almost  any  measurable  chemical  at¬ 
tribute  may  be  included.  Examples  include  the  percentage  of  a  given 
element  within  a  stratum,  or  of  a  particular  compound.  Various  ratios, 
such  as  the  Ca/Mg  ratio  or  its  reciprocal,  may  be  useful  in  indicating 
changes  from  limestone  to  dolomite,  with  all  the  implications  which 
accompany  such  a  change.  Maps  of  insoluble  residues,  of  degree  of 
cementation,  of  percentage  of  organic  carbon,  of  radioactive  proper¬ 
ties,  are  all  included  here.  Trainer  (1932)  published  an  insoluble  resi¬ 
due  map.  Krumbein  and  Caldwell  (1939)  show  a  map  of  organic  con¬ 
tent  of  tidal  lagoon  sediments. 

5.  Maps  Based  on  Mineralogical  Properties.  Heavy  mineral 
data  lend  themselves  well  to  presentation  on  contour-type  maps.  The 
percentages  of  heavies,  or  the  percentages  of  various  species,  or  ratios 
among  various  species  (say  non-resistant  to  resistant)  may  yield  in¬ 
teresting  information.  The  cementation  maps  mentioned  under  (4) 
may  be  included  here,  if  presented  as  calcite  vs.  quartz  cement,  for  ex¬ 
ample.  Smithson  (1939)  plotted  certain  diagenetic  minerals  to  study 
the  effect  of  post-depositional  changes  on  mineral  distribution  patterns. 
A  map  showing  percentage  variations  in  heavy  minerals  was  published 
by  Caldwell  (1940). 

6.  Maps  of  Assocuted  Geological  Processes.  Energy  condi¬ 
tions  within  an  environment  may  be  shown  by  lines  of  equal  energy 
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dissipation.  Maps  of  current  distribution,  velocity  variations,  and  so 
on,  may  all  be  valuable  for  indicating  relationships  to  sediment  at¬ 
tributes.  For  example,  a  map  of  the  detailed  variations  in  flow  para¬ 
meters  of  a  stream,  related  to  a  map  of  sediment  size,  may  account,  in 
part,  for  the  observed  rapid  areal  variations  in  stream  deposits.  Maps 
such  as  these  are  necessarily  confined  to  modern  sedimentary  environ¬ 
ments,  but,  in  some  instances,  they  may  be  reconstructed  from  ancient 
sediment  patterns.  Maps  of  wave  refraction  give  evidence  of  energy 
flow  to  a  shore.  Johnson  (1919)  shows  an  example. 

7.  Maps  of  Associated  Fauna  and  Flora.  Many  biologic  and 
paleontologic  features  can  be  presented  on  contour-type  maps.  Ex¬ 
amples  which  suggest  themselves  include  lines  of  equal  population  den¬ 
sity  (number  of  fossils  per  unit  volume) ,  based  on  whole  faunas  or  par¬ 
ticular  species.  Maps  of  variations  in  faunal  assemblages,  expressed 
numerically  as  percentages  or  otherwise,  from  fresh  water  to  marine  in 
an  estuarine  environment,  would  be  very  instructive  in  indicating  de¬ 
grees  of  variation  and  overlaps.  Such  maps  would  prove  useful  in  es¬ 
tablishing  principles  of  correlation  across  facies  changes.  The  writer  is 
not  aware  that  maps  in  this  group  have  been  published. 

8.  Maps  of  Assocuted  Fluids.  The  fluids  contained  within  the 
sediments  constitute  part  of  the  sedimentary  or  post-depositional  story, 
and  are  appropriately  considered  in  this  classification.  Percent  satura¬ 
tion  of  oil,  water,  or  gas,  are  examples.  The  A.P.I.  gravity  of  the  oil, 
the  salt  content  of  contained  water,  the  chemical  constituents  of  oil  or 
gas,  are  all  subjects  which  yield  instructive  and  useful  maps.  Bottom- 
hole  pressures,  initial  yields,  and  other  associated  phenomena  are 
mapped  and  extensively  used  for  engineering  and  reserve-estimate  pur¬ 
poses.  It  is  unnecessary  to  emphasize  that  such  maps  prove  helpful  in 
solving  sedimentary  problems  also.  Numerous  published  examples  of 
this  group  are  available.  Bottom-hole  pressure  maps  are  shown  by 
Weeks  and  Alexander  (1942);  Plummer  and  Sargent  (1931)  showed 
lines  of  equal  salt-content  of  associated  waters ;  and  Price  and  Headlee 
(1942)  have  a  map  of  the  thermal  value  of  natural  gas. 

9.  Maps  Based  on  Combinations  of  Attributes.  Combination 
maps  afford  an  additional  group  which  may  be  important  in  some 
studies.  Here  are  included  combinations  based  on  sums,  differences, 
products,  or  quotients  of  two  or  more  variables.  An  example  is  a 
map  based  on  the  product  of  porosity  and  thickness  (the  “isovol”  map 
of  Weeks  and  Alexander,  1942).  Torrey  (1934)  showed  percentage  of 
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cement  on  a  map  of  initial  well  production,  which  expresses  the  com¬ 
bination  idea,  although  no  ratio  or  product  was  used.  Other  possible 
maps  are  based  on  non-dimensional  ratios,  such  as  average  particle 
sise  divided  by  thickness;  or  permeability  in  darcys  divided  by  thick¬ 
ness  squared.  Such  combination  maps  may  serve  to  bring  into  bolder 
relief  contrasts  or  similarities  among  attributes,  thus  focussing  atten¬ 
tion  on  particular  localities. 

In  addition  to  the  preparation  of  maps  which  combine  sediment 
properties,  it  is  instructive  to  compare  several  individual  maps  of  a 
given  area.  An  isopach  map  may  show  some  relation  between  thick¬ 
ness  and  known  occurrence  of  oil,  but  the  data  are  strengthened  if  maps 
of  cementation,  permeability,  average  particle  size,  and  others,  are  also 
available.  In  short,  in  sedimentation,  as  in  all  other  aspects  of  geol¬ 
ogy,  it  is  the  convergence  of  evidence  which  is  important.  The  writer 
has  suggested  that  it  would  be  profitable  to  examine  a  known  petro¬ 
liferous  area  or  stratigraphic  pool  by  plotting  the  known  occurrence  of 
oil  on  a  whole  series  of  sedimentary  maps  to  detect  some  of  the  factors 
which  may  have  controlled  the  localization  of  the  oil.  Although  such 
a  study  may  be  largely  historical  in  terms  of  oil,  two  possible  by¬ 
products  may  be  the  discovery  of  additional  prospects  in  the  same  area 
and  a  set  of  principles  which  could  be  used  in  exploring  new  territory. 

Perhaps  the  main  point  to  be  emphasized  in  this  presentation  is 
that  there  exists  a  large  family  of  maps  of  sedimentary  attributes,  many 
of  which  have  already  demonstrated  their  usefulness.  The  writer  sub¬ 
mits  the  thesis  that  other,  as  yet  unmapped  attributes,  may  prove 
equally  useful  by  reflecting  the  dynamic  conditions  of  sedimentation  or 
significant  post-depositional  changes.  It  is  not  possible,  in  the  present 
state  of  knowledjge,  to  predict  which  particular  maps  will  be  most  sig¬ 
nificant  in  a  given  situation. 

The  writer  does  not  imply  that  sedimentation  alone  affords  the  key 
which  will  unlock  the  door  to  stratigraphic  traps,  but  he  does  insist  that 
there  remain  many  lines  of  attack  which  have  the  known  merit  that 
they  will  shed  additional  important  light  on  sedimentary  problems.  To 
the  extent  that  such  new  light  is  integrated  with  other  lines  of  evidence, 
it  seems  not  unlikely  that  the  forward  movement  of  quantitative  sedi¬ 
mentation,  stratigraphy,  paleontology,  and  structural  geology  can  all 
contribute  to  a  renaissance  of  geological  methods  for  finding  strati- 
graphically-trapped  oil. 
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SECTION  OF  PSYCHOLOGY 
Afbil  16,  1945 

Doctor  S.  Bernard  Wortis,  Professor  of  Psychiatry,  New  York  Uni¬ 
versity  College  of  Medicine;  Director  of  Bellevue  Psychiatric  Hos¬ 
pital,  New  York,  N.  Y. :  Some  Aspects  of  Military  Neuropsychiatry. 

World  War  I  played  an  important  part  in  stimulating  interest  in 
psychiatry  and  psychiatric  teaching.  Much  valuable  experience  was 
accumulated  concerning  the  problems  of  (1)  selection;  (2)  training; 
(3)  detection  of  individuals  vulnerable  to  the  stresses  of  war  and  (4) 
morale-sustaining  methods.  It  is  estimated  that,  of  our  army  of 
3,500,000,  approximately  70,000  were  rejected  for  some  mental  aberra¬ 
tion.  Only  those  with  glaring  personality  defects  were  weeded  out. 
Even  then,  the  cost  in  manpower,  morale  and  money  was  high.  How¬ 
ever,  too  frequently,  the  psychoneurotic  was  looked  upon  as  a  malin¬ 
gerer  or  a  weakling  and  was  either  seriously  disciplined  or  rejected  as 
being  undesirable  for  military  service. 

Reports  of  the  incidence  of  neuroses  during  World  War  I  varied. 
The  British  Expeditionary  Forces  were  said  to  have  34  neuroses  per 
1000  casualties;  the  Canadian  Expeditionary  Forces  24  per  1000,  and, 
in  the  American  Expeditionary  Forces,  neuroses  were  9.5  per  1000 
casualties.  It  is  likely  that  our  own  American  Expeditionary  Force 
casualties  were  lower  because  our  men  were  not  as  long  in  combat  ser¬ 
vice  as  the  British  and  Canadians. 

It  was  also  prevalent  belief  that  few  of  the  wounded  developed 
psychoneuroses,  and  this  seemed  logically  related  to  the  fact  that  any 
disabling  physical  injury  did  the  job  of  removing  the  soldier  to  a  hos¬ 
pital  away  from  the  combat  area,  where  he  got  sleep,  food,  rest,  medical 
care  and  esteem  that  he  had  done  his  bit.  Experience  also  indicated 
that  other  complex  factors  often  were  precipitating  stresses  that  were 
related  to  the  onset  of  neuropsychiatric  disorders.  Some  of  these  were: 
anxiety;  new  responsibility;  troublesome  news  from  home,  producing 
insecurity;  physical  injury  or  illness,  resulting  in  deformity  or  ampu¬ 
tation. 

Morale  of  soldier  patients  on  any  ward  was  found  to  be  of  greatest 
importance  in  their  recovery. 

Neuropsychiatry  in  the  military  forces,  during  the  current  World 
War  II,  presented  some  new  and  many  old  problems;  Experiences  of 
the  first  World  War,  while  serving  as  a  guide,  needed  much  adap  Lation 
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to  the  conditions  of  modern  global  warfare  with  its  increased  tempo  and 
its  new  air,  third  dimensional,  factor. 

However,  the  underlying  basic  hazards  to  the  soldier,  today,  are 
(1)  separation  from  home  and  anxiety  regarding  family  (this  is  espe¬ 
cially  important  for  the  British,  French  and  Russian  soldier,  who  may 
have  his  family  injured  in  the  course  of  civilian  bombing  by  enemy 
planes);  (2)  fatigue;  (3)  discipline;  (4)  monotony;  (5)  loss  of  liberty; 
(6)  strange  surroundings;  (7)  change  of  diet;  (8)  change  in  attitude 
toward  authority;  (9)  change  in  the  psychology  of  the  peace-loving 
civilian  to  becoming  a  “killer”  of  the  enemy;  (10)  fear  of  personal 
injury  or  deformity. 

There  are  several  points  through  which  the  soldier  proceeds,  where 
he  may  be  screened  for  neuropsychiatric  disability.  These  include  the 
induction  center,  the  recruit  reception  center,  the  replacement  training 
center,  in  tactical  units,  in  staging  areas,  in  combat  zones,  convalescent 
hospitals,  detention  and  rehabilitation  centers. 

Considering  the  small  number  of  psychiatrists  in  the  armed  forces, 
they  are  doing  a  very  effective  job.  The  Army  and  Navy  are  also 
running  training  schools  of  neuropsychiatry  to  indoctrinate  and  edu¬ 
cate  medical  officers  in  the  understanding,  diagnosis  and  treatment  of 
neuropsychiatric  problems. 

There  are  three  important  factors  that  make  for  good  morale  in 
fighting  men.  These  are  (1)  adequate  war  aim  and  purpose;  (2)  a 
conviction  of  one’s  competence  and  value,  and  (3)  the  feeling  that  one 
matters  as  an  individual  in  one’s  group. 

We  now  know  that  approximately  over  1/3  of  all  drmy  medical 
discharges  are  for  neuropsychiatric  illness.  These,  at  present,  total 
approximately  10,000  per  month.  In  addition  to  the  large  number  of 
clear  neuropsychiatric  problems,  50%  of  cardiovascular,  25%  of  gastro¬ 
intestinal,  and  10%  of  orthopedic  problems,  seen  in  military  hospitals, 
are  functional. 

The  following  neuropsychiatric  clinical  responses  are  seen  in  mili¬ 
tary  personnel: 

(a)  Strictly  organic  conditions  (i.e.,  bodily  injuries),  in  which 
emotional  difficulties  (wish  to  escape  injury  or  combat)  play  an  impor¬ 
tant  factor  in  recovery. 

(b)  Borderline  physical  conditions  in  which  the  emotions  play  an 
important  role;  as,  for  example,  in  gastric  ulcer,  allergy,  hypertension. 

(c)  Physical  complaints,  as  an  expression  of  emotional  disorders. 
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(d)  Predominantly  psychological  reactions,  such  as  anxiety,  fear, 
obsession,  hysterical  conversion,  psychosis. 

(e)  Injuries  to  the  nervous  system  with  very  little  emotional  com¬ 
plication. 

Special  consideration  must  be  given  to  the  understanding  and 
treatment  of  our  own  repatriated  prisoners  of  war.  British  experience 
indicates  specific  psychologic  changes  in  such  repatriated  men.  Two 
or  three  years  as  a  prisoner  results  in  readjustment  difiSculties.  Obser¬ 
vations  of  these  men  have  shown  that,  after  the  first  excitement  and 
happiness  of  getting  home  has  passed,  a  considerable  number  develop 
depressive  apathy,  bitterness,  discontent,  awkwardness.  Most  such 
men  require  at>  least  six  months  of  reintegration  into  the  community. 
The  repatriated  prisoner  is  oversensitive  to  authority  and  we  must  re¬ 
member  that  he  has,  for  a  long  time  (during  his  period  in  a  prison 
camp),  been  an  expert  at  evading  and  blocking  authority.  He  needs 
to  be  treated  with  special  understanding. 

One  hears  much  about  “combat  fatigue”  or  “operational  fatigue” — 
a  military  euphemism.  It  is  a  distinct  psychiatric  entity  which  has 
four  identifying  criteria.  These  are  (1)  repeated  anxiety  nightmares, 
in  which  the  whole  or  part  of  the  traumatizing  scene  is  relived;  (2) 
increased  startle  reaction  to  noises  and  movements;  (3)  associated  dys¬ 
function  of  the  autonomic  nervous  system,  in  the  nature  of  tachycardia, 
increased  sweating  and  gastrointestinal  overactivity,  and  (4)  recovery, 
following  rest  and  psychotherapy. 

Psychoneuroses  are  by  far  the  commonest  type  of  neuropsychiatric 
disturbance  seen  in  fighting  men.  Anxiety  states  are  the  commonest 
reactions  encountered.  Character  disorders  with  antisocial  coloring, 
with  hostility  and  bitterness,  which  may  lead  to  alcoholism  or  over¬ 
resentment  to  authority,  are  also  seen.  In  soldiers  who  develop  such 
reactions  under  combat  conditions,  if  neurotic  character  features  pre¬ 
dominate,  it  is  often  more  effective  to  deal  with  these  problems  as  neu¬ 
roses  rather  than  as  psychopathic  personalities. 

Full  blown  psychoses  are  infrequent  in  soldiers.  Some  combat 
reactions  are  characterized  by  marked  confusion,  agitation,  social  dis¬ 
orientation,  fear,  and  even  hallucinatory  experiences.  Many  such  “en¬ 
capsulated  reactions”  resemble  schizophrenic  reactions,  but  are  really 
more  allied  to  panic  states,  and  those  affected  are  found  to  recover 
quickly,  when  given  adequate  treatment  and  a  safe  environment. 

Many  psychiatric  therai>eutic  methods  have  been  used  in  this  war. 
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some  long,  some  short.  Narcosis,  shock  therapy  and  procedures  using 
pharmacologic  aids  have  been  found  effective  and  often  time-saving  in 
the  recovery  process.  I  shall  not  consider  these  methods  in  detail  in 
this  abstract.  However,  group  psychotherapeutic  methods  (especially 
when  reinforced  with  occasional  individual  psychotherapeutic  inter¬ 
views,  when  indicated)  have  been  found  of  much  value.  Essentially, 
group  therapy  is  an  educational  procedure  which  gives  psychological 
insight  by  regulated  participation  of  the  soldier.  Because  of  the  enor¬ 
mity  of  the  job,  it  is  obvious  that  individual  treatment  of  large  numbers 
of  psychoneiirotic  soldiers  is  not  possible.  Often  group  participation 
helps  the  soldier  by  minimizing  his  personal  problems  and  by  partially 
transforming  his  personal  problem  into  a  group  problem.  He  finds  that 
others  are  like  him. 

In  group  therapy,  one  often  uncovers  various  reactions  and  atti¬ 
tudes.  Some  soldiers  become  markedly  tense,  agitated  and  jittery, 
while  relating  their  experiences  with  dramatic  emphasis.  Others  are 
resentful  and  hostile  and  disinterested  in  their  rehabilitation.  They 
may  project  their  guilt,  fear,  or  inadequacy  by  blaming  their  superiors. 
Still  others,  accept  their  illness  with  seeming  resignation  and  indicate 
that  they  have  been  nervously  inclined  all  their  lives.  They  accept 
their  illness  with  relief  and  look  forward  to  returning  home.  Very 
many  are  fundamentally  stable,  loyal,  courageous  men,  who  were  ex¬ 
posed  to  more  than  it  was  reasonable  to  ask  of  them.  The  favorable 
response  of  soldiers  to  comparatively  brief  group  psychotherapeutic 
help,  warrants  its  wider  adoption  in  both  military  and  civilian  psy¬ 
chiatry.  Group  therapy  is  best  given  to  small  groups  of  men. 

Our  knowledge  of  military  neuropsychiatry  has  grown  in  this  war 
and,  undoubtedly,  the  experiences  gained  will  advance  our  knowledge 
of  man  and  how  he  reacts  under  stress.  The  first  World  War  taught  us 
much  about  the  neuroses  and  changed  our  attitude  toward  the  peurotic. 
The  present  World  War  has  done  much  to  further  our  appreciation  of 
these  problems  and  has  indicated  that  medical,  morale,  and  social  prob¬ 
lems  are  interrelated.  We  have  learned  that  good  morale  is  the  best 
prophylactic — ^the  best  mental  hygiene — to  prevent  psychoneurosis. 
Such  morale  is  dependent  upon  the  triad:  knowledge  of  the  justness 
of  the  cause  one  fights  for,  good  military  leadership,  and  good  medical 
understanding  and  support  for  the  soldier.  Physicians  now  are  better 
equipped  to  consider  the  total  man  and  his  functioning. 
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Doctob  Edna  Heidbredeb,  Professor  of  Psychology,  Wellesley  College, 

Wellesley,  Mass.:  The  Attainment  of  Concepts — A  Psychological 

Interpretation* 

The  purpose  of  this  paper  is  to  illustrate  a  hypothesis  concerning 
human  cognition  by  applying  it  to  a  particular  set  of  experimental  data. 

The  data  were  obtained  from  one  of  a  series  of  experiments  on  the 
attainment  of  concepts  by  human  adults.  It  should  be  emphasized  at 
the  outset  that  the  data  will  be  used  illustratively — that  they  are  not 
offered  as  sufficient  in  themselves  to  establish  the  hypothesis,  but  are 
presented  as  a  useful  means  of  exhibiting  the  hypothesis  at  work  by 
showing  how  it  engages  with  a  set  of  experimentally  obtained  facts. 
For  this  purpose,  it  seems  advisable  to  use  a  single  set  of  data  and  to 
examine  them  in  some  detail. 

THE  HYPOTHESIS 

The  general  hypothesis  has  been  outlined  in  a  previous  publica¬ 
tion.®  That  part  of  it  which  is  relevant  to  the  present  discussion  may 
be  expressed  in  two  statements:  ^ 

1.  The  first  is  that,  in  human  beings,  as  they  are  now  constituted 
and  conditioned,  the  perception  of  concrete  objects  is  the  dominant 
mode  of  cognitive  reaction,  i.e.,  the  one  most  likely  to  occur  in  ordinary 
conditions  of  stimulation,  and  that  other  cognitive  reactions  are,  in 
some  sense,  modifications  of,  or  approximations  to  this  dominant  mode. 

2.  The  second  is  that  the  attainment  of  concepts  is  an  extension 
and  refinement  of  the  kind  of  reaction  involved  in  the  perception  of 
concrete  objects — that  it  carries  the  function  of  perception  beyond  the 
level  possible  to  perception  alone. 

More  specifically,  the  hypothesis  maintains  that  human  beings,  in 
arriving  at  concepts  and  in  using  them,  are  performing  a  function  very 
similar  to  the  one  they  perform  in  perceiving  concrete  objects.  In  both 
cases,  they  respond  in  such  a  way  that  the  organism  is  provided  with 
units  suitable  to  its  characteristic  modes  of  operating  on  the  environ¬ 
ment.  In  perceiving  a  concrete  object — say,  an  apple — ^the  organism  is 
responding  to  the  environment  through  its  receptors  in  such  a  way  that 
it  is  confronted  with  a  unit  to  which  it  can  react  directly  with  its  motor 
organs,  a  unit  especially  suited  to  the  characteristically  human  mode  of 
motor  response,  manipulation.  In  attaining  a  concept — say  of  the 

*  This  address  was  delivered  at  the  meeting  of  the  Section  of  Psychology,  March  It,  1945. 
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class,  apples — ^the  organism  arrives  at  a  unit  not  directly  manipulable 
by  the  motor  organs,  but  suited  to  another  characteristically  human 
mode  of  reaction,  the  symbolic.  If  this  relation  actually  obtains  be¬ 
tween  the  perception  of  concrete  objects  and  the  attainment  of  con¬ 
cepts,  it  provides  a  psychological  explanation  for  the  liability  of  human 
beings  to  the  reification  of  concepts — a  liability  which  has  aroused  the 
interest  and  concern  of  many  scholars;  among  them,  operationists  and 
logical  positivists,  students  of  semantics  and  of  social  psychology. 

THE  EXPERIMENT 

The  experiment  from  which  the  data  were  obtained  was  one  in 
which  63  subjects,  29  men  and  34  women,  all  university  students,  at¬ 
tained  nine  concepts  each.  The  specific  problem  was  that  of  determin¬ 
ing  the  relative  readiness  with  which  concepts  are  attained  when  they 
deal  with  concrete  objects,  with  spatial  forms,  and  with  numbers. 

The  method  was  a  modified  form  of  that  devised  by  Hull.*  In 
general,  it  was  like  that  used  in  ordinary  memory  experiments.  Each 
subject  was  required  to  learn  the  names — in  this  case,  nonsense  syllables 
— of  a  number  of  drawings  presented  to  him  singly  and  successively,  in 
16  series,  each  series  presented  at  a  mechanically  controlled  rate.  The 
method  differed  from  that  of  the  ordinary  memory  experiment  in  that 
it  was  possible  for  the  subject  to  discover,  as  he  learned  to  name  draw¬ 
ings  in  series  after  series,  that  though,  in  the  various  series,  the  same  syl¬ 
lable  was  applied  to  many  drawings,  no  two  of  which  were  alike,  all  those 
drawings  possessed  a  common  and  distinguishing  characteristic.  The 
name,  Mvlp,  for  example,  was  always  applied  to  a  drawing  of  a  tree — 
an  oak,  an  elm,  a  maple,  or  a  palm,  but  always  to  a  drawing  of  a  tree. 
This  syllable  was  never  applied  to  a  drawing  not  picturing  a  tree. 
The  word,  Fard,  was  always  applied  to  something  circular,  sometimes  to 
a  drawing  of  a  concrete  object  like  the  face  of  a  clock,  a  holly  wreath, 
or  a  silver  dollar;  sometimes  to  drawings  of  circular  designs  not  rep¬ 
resenting  concrete  objects.  The  concept  of  the  circle  was  never  pic¬ 
tured  by  a  mere  circular  line;  the  drawing  always  contained  some¬ 
thing  more  than  the  bare  circumference  of  a  circle.  The  word.  Ling, 
was  always  applied  to  a  drawing  of  two  exactly  similar  items — ^two 
concrete  objects,  or  two  figures  or  forms  not  picturing  objects.  In 
drawings  representing  numbers,  not  only  the  kind  of  item  but  the  ar¬ 
rangement  of  the  items  was  varied  from  series  to  series,  so  that  neither 
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the  kind  of  item  nor  the  arrangement,  as  such,  could  serve  as  the  basis 
of  the  concept.  Nine  concepts  were  studied  in  this  experiment  Three 
were  concepts  of  concrete  objects — face,  tree,  and  building;  three  were 
concepts  of  spatial  forms — ^the  circle,  and  two  unconventionalized  fig¬ 
ures  for  which  there  are  no  names;  and  three  were  concepts  of  numbers 
— ^two,  five  and  six. 

The  materials  for  the  experiment  consisted  of  16  series  of  draw¬ 
ings,  each  series  consisting  of  nine  drawings,  each  drawing  serving  as 
an  instance  of  one  of  the  nine  concepts.  Within  a  single  series,  the 
drawings  were  arranged  in  a  systematically  random  order  which  varied 
from  series  to  series,  so  that  any  advantages  or  disadvantages  that 
might  arise  from  particular  positions  were  equalized,  and  so  that  draw¬ 
ings  could  not  be  correctly  named  by  learning  a  serial  order  or  regu¬ 
lar  positions  within  the  series. 

It  is  not  necessary  to  discuss  the  procedure  in  detail.  The  subject 
learned  each  of  the  16  series  up  to  the  point  of  two  successive,  error¬ 
less  repetitions.  The  usual  records  of  prompts  and  correct  responses 
were  taken.  By  the  time  the  subject  had  gone  through  the  entire  ex¬ 
periment,  he  had  seen  and  had  learned  to  name  correctly  16  instances 
of  each  of  the  nine  concepts. 

At  the  end  of  the  experiment,  the  subject  took  two  brief,  written 
tests.  In  one  of  these,  he  was  presented  with  a  list  of  the  syllables,  ar¬ 
ranged  in  random  order,  and  was  asked  to  tell  what  each  syllable 
meant — to  indicate  its  meaning  in  any  way  he  chose,  not  necessarily 
by  a  formal  definition.  In  the  other  test,  which  was  of  the  multiple 
choice  variety,  he  was  asked  to  imderline  that  one  of  four  presented 
items  which  best  indicated  the  meaning  of  the  accompanying  syllable. 

THE  MEASURE:  CONCEPT  ATTAINED  (CA.) 

Many  measures  are  obtainable  from  the  data  of  this  experiment, 
e.g.,  the  usual  measures  of  learning.  In  this  paper,  however,  a  single 
measure  will  be  considered,  that  which  indicates  the  general  outcome 
of  the  experiment,  the  order  in  which  the  concepts  were  attained. 

Sooner  or  later — ^usually  in  the  second  or  third  series  in  this  par¬ 
ticular  experiment — the  subject,  on  the  first  presentation  of  a  series, 
correctly  and  without  being  prompted,  named  some  one  drawing  on  its 
first  appearance;  i.e.  he  correctly  named  a  drawing  he  had  never  before 
seen.  As  a  rule,  such  responses  were  not  followed  in  the  immediately 
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subsequent  series  by  consistently  correct  responses  to  other  instances 
of  the  concept  in  question.  But,  eventually,  in  the  case  of  each  con¬ 
cept,  the  subject  made  a  correct  unprompted  response  to  an  instance 
on  its  first  appearance,  and  followed  this  response  by  consistently  cor¬ 
rect  responses  throughout  the  rest  of  the  experiment,  correctly  naming 
each  instance  of  that  concept,  on  its  first  appearance.  When  he  did  so, 
he  is  said  to  have  attained  the  concept  in  question,  and  the  ordinal 
number  of  the  series  in  which  this  behavior  began  is  used  as  the  meas¬ 
ure  of  the  point  at  which  the  concept  was  attained.  This  measure, 
called  Concept  Attained,  or  C.A.,  constitutes  the  operational  definition 
of  the  attainment  of  a  concept  as  that  term  is  used  in  this  paper.  It 
will  be  noticed  that  this  measure  is  based,  not  on  a  single  reaction,  but 
on  a  stretch  of  consistently  successful  behavior.  It  is  assumed  that 
such  behavior  does  not  occur  by  chance,  and  it  is  inferred  that,  at  the 
point  at  which  the  specified  behavior  appears,  the  subject  has  attained 
the  concept  with  reference  to  which  the  experiment  has  been  set  up. 


THE  LOGIC  OF  THE  EXPERIMENT 

It  is  necessary,  at  this  point,  to  comment  on  the  underlying  logic 
of  the  experiment.  It  will  be  noticed  that  no  attempt  is  made  to  ob¬ 
serve  the  psychological  processes  which  presumably  determine  overt 
conceptual  behavior,  the  behavior  measured  by  C.A.  Such  psycho¬ 
logical  reactions  are  inferred  from  the  observed  and  measured  behavior, 
or  rather  from  behavioral  achievements  in  specified  situations. 
“Achievement”  is  defined,  in  general,  as  better-than-chanc6  success  in  a 
series  of  reactions.  It  is  defined,  more  specifically,  by  the  criterion 
stated  in  C.A.  It  is  a  basic  assumption  that,  in  the  conditions  of  this 
experiment,  behavior  meeting  this  criterion  would  be  extremely  un¬ 
likely  to  occur  unless  the  subject  reacted  with  reference  to  the  concepts 
about  which  the  experimenter  had  designed  the  experiment.  In  this 
sense,  the  experimenter  introduces  concepts  into  the  experimental  situa¬ 
tion  much  as  an  experimenter  introduces  mazes  or  pairs  of  stimuli  into 
experiments  on  learning  or  sensory  discrimination. 

It  will  be  noticed  that  the  word  “concept”  here  refers,  and  has  re¬ 
ferred  all  along,  to  a  logical  construct  which  can  be  used  interperson- 
ally,  not  to  a  psychological  and  individual  event  or  formation.  A 
concept  is  here  defined  as  a  logical  construct,  transferable  from  situa¬ 
tion  to  situation  and  communicable  from  person  to  person.  To  refer 
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to  the  psychological  processes,  as  such — ^the  psychological  reactions 
presumably  involved  in  the  attainment  of  concepts — such  terms  as 
“conception”  and  “conceptual  reaction”  are  used.  It  is  an  underlying 
assumption  that  behavior  indicative  of  the  attainment  of  a  concept  is 
the  outcome  of  reactions  of  the  organism.  But  the  nature  of  these  reac¬ 
tions  remains  unspecified.  These  reactions — the  conceptions,  the  con¬ 
ceptual  reactions — are,  in  fact,  initially  defined  as  whatever  reactions 
turn  out,  on  suitable  investigation,  to  be  the  cognitive  determinants  of 
the  over  conceptual  behavior.  Obviously,  such  terms  are  not  descrip¬ 
tive  of  psychological  processes.  They  are  not  even  names  of  psycho¬ 
logical  processes  of  a  specifiable  kind.  The  nature  of  such  processes 
can  be  known  only  through  further  research  and  inference — ^through  re¬ 
search  which  more  and  more  fully  and  precisely  determines  the  condi¬ 
tions  in  which  they  occur,  thus  making  possible  increasingly  definite 
statements  concerning  the  inferred  determinants  of  observed  behavior. 


RESULTS 

The  outcome  of  this  particular  experiment,  in  terms  of  the  meas¬ 
ure,  C.A.,  is  shown  in  table  1.  The  means  indicate  that  the  concepts 


Tabus  1 


Table  Showing  Means  of  Concepts  Listed,  Accoroino  to  the  Measube  CA., 
AND  the  Significance  of  the  Differences  Between  Means  as  Indicated  bt  t. 

(N  =  63) 


Concepts 

Mean 

t 

Relk 

Leth 

Mulp 

Fard 

Pran 

Stod 

Ling 

Msnk 

Dilt 

Relk  (face) 

3.35 

.59 

3.47 

4.27 

4.25 

4.97 

5.17 

5.95 

6.48 

Leth  (building) 

3.48 

.59 

2.09 

3.27 

3.83 

4.28 

4.84 

5.80 

6.48 

Mulp  (tree) 

3.94 

3.47 

2.09 

2.00 

3.00 

3.79 

4.68 

5.67 

6.34 

Fard  (O  ) 

4.46 

4.27 

3.27 

2.00 

1.31 

3.43 

5.12 

5.88 

Pran  (jur  ) 

5.05 

4.25 

3.83 

3.00 

1.31 

.31 

1.98 

4.52 

5.68 

Stod  (Ob) 

5.19 

4.97 

4.28 

3.79 

2.09 

.31 

|2jZi 

4.70 

5.53 

Ling  (2) 

6.14 

5.17 

4.84 

4.68 

3.43 

1.98 

4.68 

5.91 

Mank  (6) 

8.76 

5.95 

5.80 

5.67 

5.12 

4.52 

4.68 

2.86 

DUt  (5) 

6.48 

6.48 

6.34 

5.88 

5.68 

5.53 

5.91 

2.86 

2.66  —  sig,  at  1%  level  of  confidence 
2.00  =  sig.  at  5%  level  of  confidence 
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were  attained  in  a  definite  order — concepts  of  concrete  objects  first,  of 
spatial  forms  next,  and  of  numbers  last.  This  order  is  well  established 
statistically.  As  a  rule,  concepts  in  one  category  are  separated  from 
those  in  other  categories  by  differences  statistically  significant  at  high 
levels  of  confidence.  The  categories,  however,  seem  not  absolutely 
discontinuous.  At  both  borderlines,  there  are  indications  of  gradual 
rather  than  sudden  transitions. 

DISCUSSION 

It  is  worth  noting  immediately  that  the  obtained  order  is  not  posi¬ 
tively  correlated  with  some  of  the  factors  that  might  be  considered  ad¬ 
vantageous. 

(1)  The  order  is  not  from  the  familiar  to  the  unfamiliar.  Two  of 
the  concepts,  those  of  the  unconventionalized  spatial  forms,  were  pre¬ 
sumably  attained  for  the  first  time  during  this  experiment.  Yet  they 
appear  in  the  middle  of  the  list  of  concepts  arranged  in  order  of  attain¬ 
ment,  following  the  familiar  concepts  of  concrete  objects  and  of  the 
circle,  and  followed  by  the  familiar  concepts  of  numbers.  The  three 
concepts  of  spatial  forms,  familiar  and  unfamiliar  alike,  are  found  to¬ 
gether  and  in  the  middle  of  the  list. 

(2)  The  possession  or  lack  of  a  conventional  name  does  not  seem 
a  decisive  factor.  The  two  unfamiliar  concepts  were  of  course  name¬ 
less,  and  they  were  both  preceded  and  followed  by  concepts  having 
conventional  names. 

(3)  The  order  is  not  correlated  with  the  relative  diflSculty  of  learn¬ 
ing  the  nonsense  syllables  used  as  names.  With  one  exception,  there 
were  no  statistically  significant  differences  in  the  rate  at  which  the  syl¬ 
lables  were  learned  in  the  first  series.  The  exception  was  Ling,  which 
was  learned  significantly  earlier  than  the  others,  but  the  concept.  Ling, 
appears  seventh  in  the  list,  arranged  according  to  C.A.,  along  with  the 
other  coneepts  of  numbers.  Besides,  in  control  experiments,  the  names 
used  in  this  experiment  were  assigned  to  other  concepts  in  such  a  way 
that  the  names  here  used  for  concepts  within  a  single  category,  were 
there  distributed  over  the  three  categories.  In  the  control  experiments, 
the  concepts  were  again  attained  in  the  order,  objects — forms — num¬ 
bers,  regardless  of  the  syllables  used  as  names. 

(4)  The  order  cannot  be  correlated  with  any  of  the  perceptual 
characteristics  of  the  drawings  as  stimulus  complexes,  e.g.,  with  such 
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characteristics  as  simplicity  and  “goodness  of  form.”  Since  the  ex¬ 
perimental  materials  were  not  prepared  and  varied  with  respect  to 
these  factors,  this  point  cannot  receive  adequate  treatment.  At  best, 
it  is  difficult  to  define  simplicity  and  goodness  of  form  in  drawinga  like 
those  used  in  this  experiment.  But,  by  any  definition,  visual  circles 
would  be  considered  simpler  as  spatial  forms  than  pictured  concrete 
objects.  Yet  the  concept  of  the  circle  was  attained  not  first,  but  fourth, 
following  the  concepts  of  concrete  objects.  Visual  circles,  too,  show 
goodness  of  form  to  a  high  degree,  since  they  are  characterized  by 
unity,  compactness,  symmetry  and  good  continuation. 

It  may  be  said,  too,  and  very  definitely,  that,  as  stimulus  com¬ 
plexes,  the  drawings  of  spatial  forms  had  more  uniformity  of  visual  pat¬ 
tern  from  instance  to  instance,  than  did  the  drawings  for  any  other 
concept  or  set  of  concepts.  This,  too,  was  evidently  not  a  decisive 
factor. 

This,  of  course,  constitutes  only  a  partial  list  of  possible  determi¬ 
nants,  none  of  which  has  been  treated  exhaustively.  It  is  possible,  too, 
that  the  explanation  lies  in  some  combination  of  the  factors  considered, 
or  in  some  combination  of  these  with  factors  not  yet  taken  into  account. 
One  concept,  in  fact,  seems  to  be  favored  to  a  high  degree  by  most  of 
the  factors  already  mentioned.  This  is  the  concept  of  the  circle,  which 
has  whatever  advantages  go  with  familiarity,  a  conventional  name, 
maximal  uniformity  of  pattern  from  instance  to  instance,  and  good¬ 
ness  of  form  to  a  high  degree.  Such  considerations  raise  the  question: 
Why  was  the  concept  of  the  circle  not  attained  first?  Just  what  de¬ 
termines  the  earlier  attainment  of  concepts  of  concrete  objects? 

Questions  like  these  suggest  that  the  obtained  order  is  not  so  ob¬ 
vious  a  fact  as  it  seems  at  first  glance.  Yet,  it  is  well  to  notice  that  the 
order  does  give  an  immediate  impression  of  obviousness.  The  order, 
it  may  be  said,  goes  from  the  concrete  to  the  abstract,  and  it  is  common 
knowledge  that  concepts  are  harder  to  attain  in  proportion  to  their  ab¬ 
stractness.  But  all  concepts  are  abstract.  What  is  meant  by  degrees  of 
abstractness?  Perhaps,  in  the  limited  set  of  concepts  here  considered,  a 
concept  may  be  called  more  or  less  abstract  according  to  the  relative 
degree  of  concreteness  or  abstractness  that  characterizes  whatever  is 
common  to  all  its  instances. ,  But  in  what  sense,  if  any,  is  a  perceived 
object — say,  a  seen  phonograph  record — more  concrete  than  its  visible 
circular  form?  And  in  what  sense,  if  any,  is  the  duality  of  two  phono- 
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graph  records,  seen  side  by  side,  less  concrete  than  the  visible  circular 
form  of  either  of  them? 

Psychologists  do  not  agree  among  themselves  on  what  constitutes 
maximal  concreteness,  though  they  are  likely  to  equate  the  concrete 
with  the  “given.”  One  view  is  that  of  the  classical  experimental  psy¬ 
chologists  who  find  the  concrete  and  the  given  in  sensory  and  affective 
elements.  Another  is  that  of  the  gestaltists  who  find  it  in  experience 
already  “formed.”  According  to  neither  of  these,  it  will  be  noticed,  is 
maximal  concreteness — in  the  sense  of  maximal  givenness — found  in 
what,  in  common,  everyday  speech  and  in  this  experiment,  is  called  a 
concrete  object.  Under  scrutiny,  the  obviousness  of  the  order  disap¬ 
pears. 

A  passage  in  Carnap’s  Unity  of  Science^  pointedly  illustrates  the 
lack  of  agreement  among  psychologists  on  what  is  “given”  as  opposed  to 
“derived.”  The  passage  occurs  in  the  discussion  of  the  important  topic 
of  protocol  statements:  “the  statements  belonging  to  the  basic  protocol 
or  direct  record  of  a  scientist’s  (say  a  physicist’s  or  psychologist’s)  ex¬ 
perience,”  .  .  .  “the  statements  needing  no  justification  and  serving 
as  foundation  for  all  the  remaining  statements  of  science.”  Signifi¬ 
cantly,  the  author  finds  it  impossible,  in  the  present  stage  of  research, 
to  characterize  the  protocol  language  precisely.  Instead,  he  indicates 
the  meaning  of  the  term  by  sketching  “some  of  the  views  as  to  the  form 
of  protocol  statements  held  at  the  present  day  by  various  schools  of 
thought.” 

According  to  one  of  these,  protocol  statements  are  of  the  same 
form,  as:  “here,  now,  blue;  there,  red.”  This  point  of  view  is  similar 
to  that  just  attributed  to  the  classical  experimental  psychologists. 
Another  is  that  of  Gestalt  Psychology,  according  to  which  protocol 
statements  are  of  the  form,  “red  circle,  now,”  or  are  statements  about 
“entire  sensory  fields,  e.g.  the  visual  field  as  a  unity,”  or  about  “the 
total  experience  during  an  instant  as  a  unity  still  undivided  into  sepa¬ 
rate  sense-regions.”  Carnap  also  presents  a  third  possibility.  He  sug¬ 
gests  that  protocol  statements  might  take  the  same  kind  of  form  as  “a 
red  cube  is  on  the  table.”  This  view,  he  says,  “is  not  often  held  today; 
it  is  however  more  plausible  than  it  appears  and  deserves  more  detailed 
investigation.” 

One  way  of  stating  the  problem  raised  by  the  data  now  under  con¬ 
sideration  is:  Is  it,  for  any  reason,  psychologically  more  convenient  for 
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human  beings  to  begin  with  such  statements  as,  “a  red  cube  is  on  the 
table.”? 

The  general  direction  of  the  answer  has  already  been  indicated  in 
the  statement  that  the  dominant  cognitive  response  in  human  beings  is 
the  perception  of  concrete  objects.  But,  obviously,  it  is  necessary  to 
explain  more  fully  what  is  meant  by  a  concrete  object  and  by  perceiving 
a  concrete  object. 

A  concrete  object  is  taken,  in  the  first  place,  as  naively  and  unre- 
flectively  as  possible — as  typically  a  visible,  tangible,  manipulable  body 
in  the  external  world.  The  perception  of  objects  is,  itself,  initially 
defined  with  reference  to  such  objects,  or  rather,  with  reference  to  the 
subject’s  behavior  with  and  toward  them.  It  is  defined  as  consisting 
of  whatever  processes  turn  out  upon  suitable  investigation  to  be  infer¬ 
able  as  cognitive  determinants  of  observed  behavior  related  to  concrete 
objects  in  specified  ways. 

In  selecting  the  perception  of  concrete  objects  as  one  of  its  main 
points  of  reference,  the  hypothesis  chooses  an  activity  which  is  neither 
simple  nor  primitive.  Perceiving  an  object  is  admittedly  a  highly  com¬ 
plex  affair.  All  psychologists  would  agree  that  it  includes  sensory 
reactions,  but  that  sensory  reactions  are  not  enough ;  that  a  perceived 
concrete  object  can  not  be  exhaustively  described  in  terms  of  sensory 
content  alone.  They  would  agree,  too,  though  their  interpretations 
would  differ,  that  in  a  perceived  object,  the  various  sensory  contents 
are  in  some  way  integrated,  the  sensory  stuff  somehow  delimited,  stabil¬ 
ized,  and  formed.  They  would  also  agree,  even  the  staunchest  nativists 
among  them,  that  the  perception  of  a  concrete  object  is  commonly  de¬ 
termined — and  strongly  determined — by  learning  and  experience,  in¬ 
cluding,  of  course,  acculturation.  They  would  again  agree  that  what  is 
present  to  the  senses  does  not  stand  alone;  that  it  must  be  supplemented 
in  some  way,  if  the  organism  is  to  perceive  a  concrete  object.  In  the 
present  hypothesis,  it  is  regarded  as  an  essential  fact  about  a  perceived 
object  that  what  is  present  to  the  senses  is  reacted  to  as  a  sign  of  more 
than  the  sensibly  present,  of  the  whole  object,  not  excluding  its  func¬ 
tional  significance;  that  the  visible  rounded  redness  of  an  apple  is,  to 
the  percipient,  a  sign  of  its  other  side,  of  its  inside,  and  also  of  its  edi¬ 
bility.  Thus,  the  present  hypothesis  not  only  accepts  but  emphasizes 
the  complexity  of  the  perception  of  a  concrete  object,  and  it  also  main¬ 
tains  that  such  complex  responses  are  now  dominant  in  human  cog¬ 
nition;  that,  instead  of  making  the  barest  and  simplest  responses  at 
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their  disposal,  human  beings  respond  in  a  manner,  more  complex  and 
voluminous,  in  which  the  simpler  and  barer  responses  are  caught  up  as 
constituents. 

It  should  also  be  noted  that  the  perception  of  objects  is  biologically 
far  from  primitive.  This,  indeed,  is  implied  in  the  statement  that  it  is 
the  cognitive  correlate  of  manipulation.  It  has  long  been  recognized 
that  motor  organs  precede  sense  organs  in  evolutionary  developments 
and  that  manipulatory  behavior  occurs  late  in  the  phylogenetic  scale. 
It  is  interesting,  in  this  connection,  that  manipulation  reaches  its  high¬ 
est  proficiency  in  man;  as  another  highly  developed  motor  activity, 
locomotion,  does  not.  Furthermore,  it  is  possible  to  claim  as  structural 
correlates  for  the  perception  of  objects  in  man,  not  only  prehensile 
hands,  but  the  physiological  basis  for  stereoscopic  vision,  and  also  for 
encephalized  and  corticalized  behavior,  and,  thus,  for  the  integration 
of  sensory  activities  with  each  other  and  with  motor  behavior.  To  call 
attention  to  these  biological  facts  is  not,  of  course,  to  say  that  perceiving 
an  object  is  independent  of  learning  and  experience.  Perceiving  objects 
is  probably  among  the  most  practiced  of  human  activities;  practiced, 
furthermore,  in  the  circumstances  probably  most  favorable  to  learning, 
in  the  thick  of  the  urgent  needs  and  actions,  the  immediate  satisfac¬ 
tions  and  disappointments  of  daily  life.  The  point  here  made  is  that 
the  biological  facts  reveal  the  perception  of  objects  as  by  no  means 
primitive,  and  that  the  hypothesis  maintains  that  this  far  from  primi¬ 
tive  response  is  now  the  dominant  mode  of  cognition  in  man. 

The  hypothesis  further  maintains  that,  if  the  perception  of  objects 
is  regarded  as  dominant  in  human  cognition,  other  cognitive  activities, 
specifically  conceptual  reactions,  become  intelligible  as  modifications  of 
this  mode  of  response.  In  the  present  hypothesis,  conceptual  activities 
are  treated  as  refinements  and  extensions  of  perceptual  activities,  per¬ 
forming,  beyond  the  level  of  sensory  perception,  essentially  the  same 
function  performed  at  that  level  by  the  perception  of  concrete  objects, 
providing  the  organism  with  units  suitable  to  its  modes  of  reaction.  In 
perceiving  a  concrete  object,  an  organism  responds  selectively  to  func¬ 
tionally  significant  aspects  of  the  environment,  responding  directly  to 
sensory  stimulation,  and  reacting  in  such  a  way  that,  in  the  very  proc¬ 
ess  of  receiving  stimulation,  a  delimited,  integrated  unit  is  marked  out 
and  made  salient,  suitable  to  the  guidance  and  control  of  motor  manipu¬ 
lation.  In  attaining  a  concept,  an  organism  again  responds  selectively, 
but  now  indirectly;  now  by  abstracting  whatever  is  relevant  to  the 
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enterprise  in  progress..  Again  it  integrates;  now  by  generalizing,  in 
some  sense  bringing  together  what  is  common  to  many  separate,  par¬ 
ticular  occasions.  Again  it  delimits;  now  by  a  definition  more  or  less 
precise.  And  again  the  outcome  is  a  functionally  significant  unit; 
now  suited  to  another  mode  of  operation  of  which  the  organism  is  capa¬ 
ble,  reaction  involving  the  use  of  symbols. 

When  the  hypothesis,  so  interpreted,  is  applied  to  the  experimen¬ 
tal  data,  these  fall  into  line  rather  readily.  The  functional  core  of  the 
conceptual  activity  may  now  be  located  in  the  selective  reaction  which 
isolates  and  delimits  whatever  is  common  to  the  instances  of  the  con¬ 
cept  in  question,  thus  performing  the  relevant  abstraction.  It  may 
now  be  said  that  the  order  in  which  the  concepts  were  attained  corre¬ 
sponds  directly  to  the  degree  to  which  this  selective  reaction  requires  de¬ 
parture  from  the  dominant  cognitive  response.  Those  concepts  were  at¬ 
tained  first,  in  which  the  relevant  abstraction  can  be  determined  by  re¬ 
acting  to  the  drawings  as  pictured  objects  or  things — trees,  faces  or 
buildings.  Next,  came  those  in  which  the  abstraction  can  be  deter¬ 
mined  by  reacting  to  the  drawings  as  visible  spatial  forms — by  react¬ 
ing,  in  each  drawing,  to  something  less  than  a  thing  but  not  altogether 
un-thing-like.  And  next  came  the  concepts  in  which  the  relevant  ab¬ 
straction  can  be  determined  by  reacting,  not  to  pictured  things,  not  to 
continuous  units  of  any  sort,  but  to  collections,  or  rather  to  facts  about 
(numerical  quantities  of)  collections — a  performance  which  seems 
more  remote  from  perceiving  a  concrete  object  than  is  a  response  to  a 
visual  form.  But  perhaps  this  account  seems  somewhat  facile.  So 
stated,  it  leaves  the  problem  on  an  impressionistic  level.  To  make  a 
more  precise  statement,  it  is  necessary  to  tell  more  explicitly  and  in  still 
more  detail  (1)  what  is  meant  by  a  perceived  thing  and  (2)  what  is 
meant  by  degrees  of  departure  from  perceiving  a  concrete  object. 

And  so,  once  again,  what  is  a  perceived  thing?  An  approach  to 
this  problem  is  suggested  by  the  fact  that  concepts  of  concrete  objects 
were  regularly  attained  earlier  than  that  of  the  circle,  though  the  con¬ 
cept  of  the  circle  is  favored  by  more  of  the  factors,  so  far  considered 
advantageous,  than  is  any  other  concept  in  the  experiment.  Can  any 
advantage  be  attributed  to  a  perceived  thing  and  not  to  a  visual  circular 
form,  that  might  account  for  the  readier  attainment  of  concepts  of  con¬ 
crete  objects? 

One  answer  immediately  suggests  itself :  manipulability,  relevance 
to  direct  motor  reaction.  A  circular  form,  even  when  visibly  and  tac- 
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tually  present,  is  not  subject  to  manipulation.  One  can,  of  course, 
manipulate  a  circular  object  like  a  wheel.  One  can  even  construct  a 
circular  form,  an  actual  visible  circular  track  of  chalk  on  a  blackboard, 
and  one  can  alter  the  visible  form  by  erasing  parts  and  redrawing  them. 
But  what  one  manipulates  is  always  a  concrete  object,  a  wheel  or  a 
piece  of  chalk  or  an  eraser.  Even  if  one  describes  a  circle  with  a  finger 
in  the  empty  air,  it  is  a  thing  one  manipulates,  an  arm  terminating  in  a 
finger.  It  is  interesting  that  a  visible  circular  form  is  more  completely 
exhibitable,  more  completely  demonstrable  to  sensory  perception  by  a 
motor  gesture,  than  is  a  visible  concrete  object.  The  former  can  be  more 
fully  and  adequately  indicated  by  a  motor  reaction,  e.g.,  by  running  a 
finger  around  the  edge  of  a  coin  or  a  dinner  plate.  The  object  itself,  the 
coin  or  the  dinner  plate,  can  only  be  pointed  to;  it  cannot  be  fully  exhib¬ 
ited.  Yet,  a  circular  form,  as  such,  no  matter  how  perceptible,  cannot  be  I 
picked  up  and  moved  from  place  to  place.  There  is  some  sense  in  say-  I 
ing  that  it  just  misses  being  manipulable.  It  is  just  beyond  the  finger  | 
tips,  but  completely  beyond  them;  hence,  it  completely  escapes  motor 
manipulation,  though  it  is  as  completely  perceptible  as  anything  can  be. 
This  point  is  highly  significant  in  relation  to  a  set  of  data  in  which  the 
concept  of  circularity,  with  all  its  advantages,  was  attained  significantly 
later,  though  only  a  little  later,  than  concepts  of  concrete  objects. 

From  manipulability,  it  is  only  a  step  to  the  dynamic  properties 
discussed  by  Kofifka®  in  his  treatment  of  thing-character.  It  will  be  ^ 
remembered  that  Koffka  lists  three  constituents  of  thing-character: 
shaped  boundedness,  constancy,  and  dynamic  properties;  and  that  be 
makes  much  of  the  point  that  there  is  no  sharp  line  of  demarcation  I 
between  things  and  not-things. 

This  description  of  thing-character  is  distinctly  relevant  to  the 
present  hypothesis,  but  here  the  three  constituents  are  regarded  as  not  | 
on  exactly  the  same  basis  from  the  standpoint  of  the  psychological  proc¬ 
esses  involved.  Here,  only  two  of  these  constituents — constancy  and 
shaped  boundedness — are  treated  as  present  to  the  senses.  And  these  j 
are  here  treated  as  signs  of  properties  not  present  to  sensory  percep-  I 
tion — not  only  of  actually  unperceived  but  potentially  perceptible  prop-  j 
erties  (like  the  color  of  the  other  side  of  an  apple)  but  also,  and  very  [ 
importantly,  as  signs  of  dynamic  properties  which  cannot  themselves  P 
be  apprehended  by  the  senses  and  must,  somehow,  be  constructed.  | 
Furthermore,  the  dynamic  properties  of  thing-character  are  regarded  ^ 
as  functionally  central  to  the  perceptible  constituents  of  thing-charac-  | 
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ter.  It  is  regarded  as  part  of  the  function  of  shaped  boundedness  and 
constancy  to  signify — to  locate  and  signal  the  presence  of — dynamic 
properties.  To  perceive  an  object,  then,  is  to  respond  selectively  and 
through  the  direct  action  of  the  receptors,  to  a  dynamically  effective 
and  functionally  significant  portion  of  the  environment,  and  to  respond 
in  such  a  way  that  the  organism  is  confronted  with  an  integrated  unit, 
relevant  to  its  needs  and  adapted  to  its  characteristic  modes  of  motor 
reaction.  Such  units  are  the  perceived  concrete  objects  of  the  present 
hypothesis. 

To  define  the  perception  of  concrete  objects  in  this  way  and  to 
regard  this  mode  of  reaction  as  cognitively  dominant,  is  to  treat  human 
cognition  as  dynamic  at  the  core  of  its  organization.  It  is  to  say  that 
the  very  way  the  world  looks — and  feels  and  smells  and  tastes  and 
sounds — is  determined  by  the  needs  of  the  organism  and  by  its  capaci¬ 
ties  for  satisfying  those  needs.  It  is  to  make  a  place,  in  the  very  way 
human  beings  apprehend  the  environment,  for  learning  and  experience; 
including,  of  course,  the  operation  of  social  and  cultural  factors.  It  is, 
also,  to  claim  that,  in  the  response  in  which  human  cognition  is  centered, 
in  the  very  way  in  which  a  human  being  takes  hold  of  the  environment 
cognitively,  constructive  activity  of  some  sort  is  essentially  involved. 
Bridgman^  illustrates  this  point  by  calling  attention  to  the  inside  of  an 
object,  which  can  never  be  exhibited;  since,  if  the  object  is  cut  in  two, 
the  inside  becomes,  by  definition,  the  outside.  But  the  point  empha¬ 
sized  in  the  present  hypothesis  is  that  the  dynamic  properties  of  an 
object  are  in  some  way  constructed;  and  that  these,  and,  hence,  the 
functional  significance  of  an  object,  are  psychologically  apprehended 
as  inhering  in  the  object.  Thus,  a  perceived  thing  marks  the  point  at 
which  the  human  organism  engages  directly  with  the  environment 
in  its  cognitively  dominant  response;  the  point  in  which  the  dynamic 
properties  of  the  environment  and  the  needs  and  reactive  capacities  of 
the  organism  converge. 

This  long  account  of  a  perceived  thing,  it  will  be  remembered,  arose 
from  the  question:  What  advantage  can  be  attributed  to  perceived 
things  and  not  to  visible  circular  forms?  The  first  impressionistic 
answer,  manipulability,  may  now  be  translated  into  a  more  explicit 
statement.  The  manipulability  which  a  circular  form  lacks  and  which 
an  object  characteristically  possesses,  is  related  to  the  fact  that  a  circle 
has  only  two  of  the  properties  of  thing-character,  and  the  object  all 
three.  Apparently,  the  perceptual  prominence  of  an  object  may  be 
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ascribed  to  the  fact  that  it  possesses  full  thing-character,  including  I 
dynamic  properties.  Dominance  in  cognitive  reaction  seems  to  be  cor¬ 
related,  not  with  maximal  openness  to  inspection,  not  with  maximal 
“givenness”  in  perceptual  experience,  but  with  maximal  relevance  to 
action,  specifically  to  manipulation,  that  kind  of  motor  reaction  which 
human  beings  characteristically  employ. 

If  relevance  to  action  determines  dominance,  in  conceptual  as  in 
perceptual  reactions,  those  conceptual  reactions  should  be  most  readily 
aroused  which  are  closest  in  function  to  the  perception  of  concrete  ob¬ 
jects.  And  if  conceptual  reactions  are,  as  this  hypothesis  maintains, 
modifications  and  extensions  of  the  perception  of  objects,  the  primary 
conceptual  function  should  be  that  of  supplementing  perceptual  organi¬ 
zation.  It  should  be  precisely  that  of  carrying  a  stage  farther  than  is  \ 
possible  for  perception  alone,  the  organization  of  the  perceived  environ¬ 
ment  in  a  manner  suitable  to  motor  reaction.  The  first  step  in  this  j 
direction  would  be  the  attainment  of  concepts  of  concrete  objects — of 
things.  For,  to  react  to  things  conceptually,  is  to  react  not  merely  to 
this  thing,  but  to  this  kind  of  thing;  not  merely  to  see  this  apple,  but 
to  see  this  as  an  apple.  To  react  in  this  manner  is  not  merely  to  give 
prominence  to  particular  objects  in  a  world  perceptually  organized  for 
immediate  action;  it  is,  in  the  very  act  of  perceiving  such  objects  in 
such  a  world,  to  apprehend  them  as  kinds  of  things,  which  call  for  kinds  ; 
of  action.  It  is  to  utilize  the  opportunities  provided  by  the  distance 
receptors  for  delay  in  reaction  and  for  preparatory  adjustment.  It  is 
also,  and  very  importantly,  to  utilize  the  products  of  learning,  including 
the  learned  expectations  which,  with  varying  degrees  of  complexity  and  I 
remoteness,  control  motor  reaction.  I 

When  these  considerations  are  brought  to  bear  upon  the  experi-  [ 
mental  data,  the  hypothesis  becomes  applicable  in  a  less  impressionistic  [ 
manner.  Degrees  of  departure  from  the  perception  of  objects  may  now 
be  correlated  with  degrees  of  thing-character  attributable  to  those  ( 

aspects  of,  or  facts  about,  perceptual  situations  which  the  subject’s  re-  | 

action  must  take  into  account,  if  the  relevant  abstraction  is  to  be  made; 
and  degrees  of  thing-character  may,  in  turn,  be  correlated  with  degrees 
of  relevance  to  motor  reaction.  Thus,  the  early  attainment  of  concepts  ! 

of  concrete  objects  may  be  explained  by  the  fact  that,  as  compared  with  | 

the  other  concepts  in  this  experiment,  their  attainment  requires  less  I 

departure  from  the  perception  of  objects,  and  that,  in  function,  they  1 

are  relevant  to  the  organization  of  the  perceptual  field  for  motor  reac-  r 
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tion.  The  order  in  which  the  other  concepts  were  attained  may  be 
similarly  explained. 

First,  why  were  concepts  of  spatial  forms  attained  later  than  con¬ 
cepts  of  concrete  objects?  Chiefly,  because  the  instances  to  which 
they  apply  have  only  partial  thing-character.  To  respond  to  a  visible 
form  is  to  respond  to  less  than  a  thing,  to  make  a  response  not  only  less 
dominant  perceptually  than  that  of  perceiving  a  concrete  object,  but 
less  immediately  relevant  to  motor  manipulation.  It  is  especially 
interesting  that,  of  all  the  concepts  included  in  this  study,  instances 
of  the  concepts  of  spatial  forms  were  most  completely  “given”  in  the 
perceptual  materials;  whereas,  any  reaction  to  a  pictured  object  was 
necessarily  made — as  is  any  reaction  to  an  actual  object — to  a  stimulus 
complex  which  does  not  fully  exhibit  the  object  to  sensory  perception. 
Again,  it  is  worth  noting  that  complete  perceptual  “givenness”  seems 
less  potent  in  determining  readiness  of  reaction  than  does  close  func¬ 
tional  relevance  to  manipulatory  behavior. 

It  should  also  be  noted  that,  in  making  the  transition  from  one 
category  to  another,  the  reaction  is  evidently  not  a  simple,  abrupt,  all- 
or-none  affair.  The  familiar  concept  of  the  circle  was  attained  only 
a  little  later  than  the  concepts  of  concrete  objects,  and  the  unconven¬ 
tionalized,  unfamiliar  concepts  pran  and  stod  were  not  attained  signifi¬ 
cantly  earlier  than  the  earliest  concept  of  number.  Their  attainment 
later  than  that  of  the  circle  may  have  been  influenced  by  the  fact  that 
they  had  to  be  constituted  anew,  and  perhaps  also  by  the  fact  that  they 
lacked  goodness  of  form  and  conventional  status.  Yet,  these  facts 
hardly  account  for  their  attainment  earlier  than  the  concept  two.  The 
striking  fact  is  that  the  three  concepts  of  spatial  forms — familiar  and 
unfamiliar,  conventionalized  and  unconventionalized,  “good”  and  “not- 
good” — were  attained  together,  as  if  held  together  by  a  common  de¬ 
terminant,  their  relevance  to  perceptual  situations  which  possess  partial 
thing-character. 

The  next  question  is:  Why  were  concepts  of  numbers  attained  later 
than  concepts  of  spatial  forms?  A  special  significance  attaches  to  this 
question  because  all  the  concepts  of  number  were  well  known  to  the 
subjects,  whereas  two  of  the  concepts  of  spatial  forms,  as  has  just  been 
noted,  had  to  be  constituted  anew.  Again,  the  answer  can  be  given  in 
terms  of  thing-character.  Concepts  of  spatial  forms  apply  to  situa¬ 
tions  having  partial  thing-character  and  concepts  of  numbers  are  appli¬ 
cable  only  to  aspects  of,  or  facts  about,  perceived  situations — ^to  aspects 
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and  facts  possessing  none  of  the  properties  of  thing-character.  Visible 
plurality,  to  be  sure,  may  be  perceptually  apprehended;  but  precep- 
tually  apprehended  plurality  lacks  the  perceptual  characteristics  of 
thing-character.  Plurality,  in  so  far  as  it  is  perceptible,  is  supra-local. 
It  possesses  neither  constancy  nor  shaped-boundedness. 

Such  perceptual  plurality  is  not  a  sufficient  basis  for  the  identifi¬ 
cation  of  instances  of  five  and  six.  There  is  evidence  that  subjects  did, 
in  fact,  immediately  react  to  plurality  in  instances  of  five  and  six,  but 
not  to  plurality,  as  such;  not  to  plurality  apart  from  other  aspects  of 
the  situation.  They  spoke  of  many  small  objects  or  figures,  or  of 
arrangements  of  many  small  objects  or  figures,  but,  on  the  basis  of  such 
reactions,  the  instances  of  five  and  six  were  thoroughly  confused.  To 
make  a  precise  determination  of  numerical  quantity  requires  going  out¬ 
side  the  perceptual  situation  itself — establishing  a  one-to-one  corre¬ 
spondence  between  the  items  perceived  and  something  not  itself  in¬ 
cluded  in  the  situation  to  which  the  numerical  determination  applies. 
Such  a  procedure,  in  short,  requires  the  use  of  symbols — perhaps  the 
words  used  in  counting,  perhaps  something  as  concrete  as  the  fingers  of 
the  hands — but  something  apart  from  the  situation  to  which  the  con¬ 
cept  applies,  something  used  as  a  symbol,  not  merely  reacted  to  as  a 
sign.  In  such  reactions,  the  constructive  component  becomes  more 
prominent  because  less  merged  with  what  is  present  to  the  senses;  the 
concept  is  applicable  to  something  less  thing-like  than  perceptible  ob¬ 
jects  less  thing-like,  even,  than  visual  forms;  hence  it  is  more  remotely 
related  to  motor  action. 

The  concept,  two,  is  especially  interesting  in  this  connection.  Ex¬ 
periments  on  the  span  of  visual  apprehension  leave  no  reasonable  doubt 
that  duality  can  be  apprehended  perceptually,  i.e.,  that  it  can  be  identi¬ 
fied  without  counting.  Yet  the  concept,  two,  was  attained  later  than 
the  concepts  of  the  unconventionalized  forms,  which  were  unfamiliar, 
which  had  to  be  constituted  anew,  and  which  were  not  particularly 
“good.”  Evidently,  the  partial  thing-character  of  the  instances  of  stod 
and  pran,  more  than  counterbalanced  the  factors  favoring  the  concept, 
two.  Two  seems  indeed  a  crucial  case.  It  not  only  represents  plurality 
reduced  to  a  minimum,  but  its  attainment  is  presumably  favored  by 
familiarity,  conventional  status,  and  the  fact  that  duality  can  be  appre¬ 
hended  perceptually.  Perceptual  duality,  however,  falls  short  of  even 
partial  thing-character;  and  the  concept,  two,  is  attained  later  than 
the  concepts  of  spatial  forms  which  seem  to  be  favored  only  by  the 
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partial  thing-character  of  their  instances,  or  at  least  by  little  else. 

The  successive  steps  by  which  the  concepts  of  numbers  were  at¬ 
tained  are  indicated  rather  clearly  in  the  series-by-series  records  of  the 
subjects’  overt  performances,  especially  when  these  records  are  supple¬ 
mented  by  the  definitions  offered  by  the  subjects.  It  will  be  remem¬ 
bered  that  plurality  was  reacted  to  from  the  first,  but  that  it  was  not 
made  focal  immediately.  Dming  the  first  series  in  the  experiment, 
when  the  subjects  were  learning  to  identify  the  drawings  by  name,  they 
seemed  to  refer  the  names  to  pictured  concrete  objects  whenever  possible, 
even  reading  objects  into  drawings  in  which  no  pictured  objects  were 
included.  For  example,  the  concept  mank  or  six  was  represented  in  the 
first  series  by  a  drawing  in  which  the  six  items  were  simply  wavy  lines. 
One  definition* of  mank  contains  the  statement,  “First,  I  thought  of 
them  as  banka  or  manka  of  clouds.”  Here,  objects  are  mentioned  and 
they  are  mentioned  in  the  plural.  Most  of  the  subjects  next  passed 
through  a  stage  of  reacting  to  various  aspects  of  the  situation  not 
themselves  quantitative,  and  yet  not  unrelated  to  plurality.  They  tried 
to  identify  drawings  by  particular  spatial  arrangements  of  the  separate 
items,  or  by  supra-local  spatial  characteristics  like  symmetry  or  asym¬ 
metry,  or  by  vague  impressions  that  the  number  of  items  was  odd  or 
even,  though  the  number  was  not  specified.  Eventually,  most  of  the 
subjects  arrived  at  the  exact  statable  numerical  determination,  but 
some,  though  they  gave  consistently  correct  overt  reactions,  were  un¬ 
able  to  give  adequate  definitions.  One  definition  indicates  the  course 
of  events  with  exceptional  clarity  and  completeness  as  well  as  brevity. 
It  refers  to  the  concept  dilt  or  five,  which  was  represented  in  the  first 
series  by  a  drawing  of  five  small  drinking  glasses.  The  definition 
reads:  “Dilt.  Five.  I  remembered  it  at  first  by' thinking  of  dealing 
out  drinks  (dealt— dilt) .  Then,  I  thought  the  design  was  always  tilted 
(dilted)  and  then  I  noticed  that  there  were  always  five  of  them.” 

Such  sequences  illustrate  what  is  meant  by  saying  that  the  order 
of  readiness  among  conceptual  reactions  is  correlated  with  the  degree  of 
their  relevance  to  direct  action,  or  rather  with  the  closeness  of  their 
cooperation  with  perception  in  its  function  of  organizing  the  environ¬ 
ment  in  a  manner  suitable  to  the  reactive  capacities  of  the  human  or¬ 
ganism.  Those  concepts  were  attained  first,  which  are  applicable  to 
manipulable  things — to  perceptible  concrete  objects  having  full  thing- 
character.  Next,  came  those  applicable  to  situations  which  fall  short  of 
manipulability — to  visual  spatial  forms  having  partial  thing-character. 
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These,  however,  are  traceable  with  eyes  or  fingers,  and  can  to  that  ex¬ 
tent  directly  control  motor  reactions.  And  last  to  be  attained,  were 
the  concepts  of  numbers — concepts  which  are  applicable  to  perceptual 
situations  only  through  the  use  of  symbols;  i.e.  applicable  to  aspects  or 
facts  inaccessible  to  direct  motor  reaction. 

CLOSING  COMMENT 

It  would  be  inappropriate  to  close  this  discussion  without  repeat¬ 
ing  that  the  experimental  data  have  been  used  merely  illustratively. 
They  are,  of  course,  insufficient  to  establish  the  hypothesis  employed  in 
interpreting  them.  They  have  been  used  partly  to  show  how  that  hy¬ 
pothesis  may  be  applied  to  a  particular  set  of  experimental  facts; 
partly,  also,  to  suggest  that  it  may  be  useful  if  applied  more  widely. 
The  hypothesis  especially  emphasizes  the  treatment  of  cognition  as  an 
activity  closely  related  to  the  going  enterprises  of  the  organism.  It 
has  been  used  in  this  paper  to  show  that  degrees  of  readiness  in  a  par¬ 
ticular  set  of  conceptual  reactions  may  be  explained  by  assuming  (1) 
that  the  perception  of  concrete  objects,  the  cognitive  correlate  of  ma¬ 
nipulatory  behavior,  is  the  dominant  mode  of  cognition  in  human  be¬ 
ings;  and  (2)  that  conceptual  reactions,  the  cognitive  correlates  of 
symbolic  behavior,  are  functionally  extensions  of  the  perception  of  ob¬ 
jects;  and  that  the  readiness  of  their  occurrence  is  correlated  with  the 
closeness  of  their  relevance  to  the  perceptual  function  of  organizing 
the  environment  in  a  manner  suitable  to  the  reactive  capacities  of  hu¬ 
man  organisms. 
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SECTION  OF  ANTHROPOLOGY 
Afbil  23,  1945 

Doctob  Habby  L.  Shafibo,  Curator  of  Anthropology,  American  Mu¬ 
seum  of  Natural  History,  New  York,  N.  Y.:  The  Biology  of  the 

Population  of  the  United  States. 

The  study  of  human  populations  represents  one  of  those  areas 
where  diverse  disciplines  may,  and,  in  fact,  do  cooperate  with  mutual 
benefit.  Since  mankind  functions  biologically,  reproduces,  migrates, 
expands,  declines  or  dies  in  some  kind  of  ecological  and  cultural  con¬ 
text  that  may  affect  any  or  all  these  phenomena,  it  would  be  folly  to 
ignore  the  total  picture  as  far  as  it  is  possible  to  know  it.  Neverti.*^- 
less,  by  virtue  of  training,  competence  or  interest,  we  may,  perhaps,  be 
permitted  to  approach  the  subject  with  rather  specialized  emphasis. 
This,  I  have  chosen  to  do.  But,  in  addition,  the  severe  limitation  of 
the  time  available  to  me  in  the  face  of  a  field  as  complex  as  this  im¬ 
poses  the  necessity  of  an  even  more  rigid  selection  of  topics  than  my 
inclination  might  otherwise  suggest.  I  have  elected,  therefore,  to  deal 
only  with  the  population  of  the  United  States  and,  within  those  limits, 
to  discuss  only  a  few  of  the  biological  aspects  of  the  subject. 

As  a  background  to  my  comments  on  certain  biological  processes 
that  are  now  affecting  or  are  likely  to  influence  the  people  of  this  coun¬ 
try,  I  offer  the  following  general  characterization  of  the  population  of 
the  United  States.  I  venture  to  do  this  in  the  belief  that  not  all  the 
traits  of  a  situation  must  be  enumerated  and  described  in  detail  to 
paint  a  recognizable  and  significant  picture.  The  features  I  have 
stressed  as  characteristic  of  this  population  are  admittedly  only  a 
fraction  of  those  that  might  be  listed,  but  my  purpose  is  to  provide  a 
frame  for  the  present  discussion. 

(1)  Although  the  population  of  the  United  States  is  frequently  re¬ 
ferred  to  as  young  and  immature,  this  is  not  a  strictly  accurate  ap¬ 
praisal.  In  the  sense  that  maturity  of  a  population  approximates  a 
condition  of  relative  stability,  the  population  of  the  United  States,  in 
some  respects,  has  advanced  with  great  rapidity  to  achieve  a  status 
that  is  fully  mature  and  relatively  stable,  although,  in  other  directions, 
mentioned  below,  it  has  remained  immature. 

(2)  In  point  of  numbers  aUd  growth,  the  United  States,  paradoxic¬ 
ally,  one  of  the  youngest  countries,  is  one  of  the  most  mature.  In 
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slightly  over  300  years,  we  have  increased  from  little  more  than  zero  to 
132  millions.  This  expansion  of  population  alone  does  not  indicate  the 
attainment  of  a  stabilized  population,  but  the  fact  that  the  rate  of 
growth  has  declined  rapidly,  in  recent  years,  to  the  point  where  further 
increase  is  likely  to  be  very  slow,  indeed,  is  highly  significant.  The 
prospects  indicate  a  relatively  stable  population  of  between  150  and 
160  millions  attained  by  the  next  generation.  The  estimates  of  the 
size  and  growth  rate  of  the  population,  in  the  immediate  future,  are  ^ 
fairly  reliable,  since  they  are  based  on  existing  conditions  that  cannot  | 
be  materially  altered  except  by  a  national  devastation  of  unprecedented 
magnitude.  As  far  as  numbers  are  concerned,  what  we  are  determines 
what  we  will  be,  and  quick  adjustments  to  fit  economic  or  cultural  [ 
changes  are  impossible.  Economic  depression  may  render  15,000,000  \ 

people  superfluous  in  the  scheme  of  things,  or  a  war  may  create  a  de¬ 
mand  for  as  many  millions  that  we  do  not  have,  but  populations  can¬ 
not  fit  these  fluctuations  rapidly  or  easily.  We  must,  therefore,  adjust 
our  social  policies  to  these  trends,  wherever  they  may  lead,  or  else  } 
adopt  a  population  policy  consonant  with  our  social  objectives  and  the  ^ 
realities  of  world  affairs.  ]■ 

(3)  The  population  of  the  United  States  is,  today,  one  of  the  ur-  f 
banized,  which  by  implication  usually  means  industrialized,  nations  of 
the  world.  Not  only  are  the  rural  and  farm  populations  decreasing 
relatively,  they  are  losing  numbers  by  absolute  count  as  well.  In  1790, 
this  country  had  94.9%  of  the  population  living  and  working  in  rural 
districts  and  5.1%  living  in  cities  which  were  but  little  removed  from 
the  rural.  Today,  only  43.5%  live  in  rural  districts,  while  56.5%  are 
found  in  urban  areas.  This  shift  of  balance  is  specially  characteristic 
of  Western  European  countries  where  industrialization  has  advanced 
most.  Over  60%  of  Germany’s  population  was  urban  and  about  80% 
of  England’s.  France,  on  the  contrary,  has  remained  more  rural.  In 
the  United  States,  the  movement,  apparently,  has  not  yet  reached  the 
degree  found  elsewhere,  but  in  its  rapidity  it  is  exceptional. 

Aside  from  the  social  and  economic  consequences  of  such  a  shift 
from  rural  to  urban  living,  the  biological  results  are  likely  to  be  sig¬ 
nificant,  judging  by  present  trends  and  current  information.  The 
movement  toward  mban  centers  in  this  country,  at  least,  seems  to  draw 
off  from  the  rural  areas  the  best  elements  (along  with  others).  Urban  i 
dwellers  show  a  reproduction  rate  below  the  replacement  level.  This 
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conjunction,  in  the  opinion  of  most  students,  leads  to  a  reduction  in 
the  best  strains  in  the  population. 

Urbanization  has  another  effect  of  vast  consequence.  It  permits 
the  segregation  of  large  numbers  in  nationality — minority  groups, — 
undigested  masses  that  for  one  reason  or  another  elect  or  are  impelled 
to  maintain  group  solidarities,  and,  thereby,  gives  rise  to  the  political 
consequence  of  the  “Irish  vote,"  the  “Italian  vote”  and  other  minority 
voting  groups.  The  retention  of  such  group  identities  slows  down  the 
process  of  amalgamation  and  preserves  cleavages  along  lines  of  na¬ 
tional  origin. 

(4)  Although  no  populations,  with  the  possible  exception  of  such 
minuscule  realms  as  Luxembourg  and  Monaco,  live  in  a  completely 
uniform  environment  within  their  national  boundaries,  there  are,  on  the 
contrary,  few  that  embrace  such  a  heterogeneous  environment  as  that 
of  our  country.  Russia,  China,  India,  Brazil,  Canada,  and  but  few 
others  compete  with  the  United  States  in  variety  of  climate,  soil,  topog¬ 
raphy  and  other  such  natural  phenomena.  These  physical  aspects  of 
the  United  States  are  not,  of  course,  characteristic  per  se  of  the  popula¬ 
tion,  but  they  do  have  a  profound  influence  on  the  developing  patterns 
of  our  population  and,  therefore,  cannot  be  ignored. 

(5)  Culturally,  on  the  other  hand,  the  United  States  is  relatively 
homogeneous.  I  am  inclined  to  regard  this  as  a  trait  of  inunaturity, 
the  result  of  the  celerity  with  which  this  country  was  settled  at  a  time 
when  communications  were  highly  developed.  Much  of  the  United 
States  has  a  history  of  settlement  less  than  a  century  old.  And  if  we 
go  back  200  years,  we  find  ourselves  in  an  era  when  our  population  was 
almost  entirely  confined  to  the  Atlantic  coastal  belt.  It  is  admittedly 
difficult  to  measure  by  any  objective  standard  varying  degrees  of  re¬ 
gional  differentiation,  but  if  we  compare  such  nations  as  France,  Great 
Britain,  Germany  and  Italy  with  our  own,  one  is  impressed  by  the 
highly  developed  local  cultures  in  European  countries  and  by  their  rela¬ 
tive  weakness  here.  Culture  differentiation  in  this  country,  when  it 
occurs,  is  more  apt  to  be  vertical  than  geographically  horizontal  in  dis¬ 
tribution.  Although  it  would  be  inaccurate  to  assert  that  our  cultural 
homogeneity  is  responsible  for  the  high  degree  of  population  mobility 
in  this  country,  it  seems  very  probable  it  does  facilitate  movement  of 
people  and  permits  a  readier  miscegenation,  except  when  racial  and 
nationality  attitudes  intervene.' 

(6)  Ecologically,  the  population  of  the  United  States  has  far  to  go 
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before  reaching  the  stable  balance  with  nature  that  some  nations  have 
achieved.  The  failure  to  conserve  our  national  resoiu*ces  has  resulted 
in  deforestation,  soil  erosion,  dust  bowls  and  other  calamitous  events, 
which  indicate  the  extent  to  which  we  have  been  out  of  step  with  na¬ 
ture.  Our  pioneers  have  been  bitterly  criticised  for  the  havoc  they 
have  wrought,  but  it  would  be  more  reasonable  to  blame  circumstances. 
Whatever  the  cause,  the  effects  of  maladjustments  of  this  kind  tend  to 
keep  the  population  mobile.  Blighted  areas  become  regions  of  emigra¬ 
tion  whose  streams  of  displaced  families  become  active  agents  in  vari¬ 
ous  dynamic  population  processes. 

(7)  Biologically,  our  population  is  heterogeneous.  At  least  10% 
is  Negro  and  Negro-white.  Another  1%  or  more  includes  Mexicans, 
Indians  and  various  Orientals.  The  remainder,  classed  as  white,  em¬ 
braces  every  nationality  in  Europe  and  a  few  from  Asia.  Many  of 
these  white  groups,  and  all  of  the  non-whites,  form  considerable  bodies 
of  people  who  find  themselves  segregated  into  a  minority  status.  Such 
racial,  national  or  religious  groups  may  have  no  ofScial  political  recog¬ 
nition,  but  they  are  realities  in  the  social  and  economic  processes  of 
the  country,  and  must  be  taken  into  account  in  the  biological  develop¬ 
ment  of  the  nation. 

In  the  time  left  me,  I  should  like  to  elaborate  a  little  on  several 
points  suggested  by  this  summary  of  selected  diagnostic  features.  I 
have  mentioned  that  the  population  of  the  United  States  is  rapidly 
reaching  a  climax  or  a  plateau  where,  for  the  first  time  in  its  history, 
it  will  no  longer  be  an  expanding  one.  Presumably,  if  present  trends 
in  vital  statistics  are  also  stabilized,  the  size  of  our  population  will 
fiuctuate  around  its  climax  number.  The  reason  for  this  is  the  radical 
change  in  the  age  structure  of  our  population.  In  1790,  51%  of  the 
total  population  were  16  years  of  age  or  over,  while  in  1930  roughly 
69%  fell  in  this  age  group.  The  projected  population  of  1980  will 
probably  have  something  close  to  80%  in  the  same  age  group.  The 
median  age  in  1790  was  therefore  slightly  over  16  years.  In  1940,  it 
was  29.0  years  and,  in  1980,  in  all  probability,  it  will  be  in  the  middle 
or  upper  30’s.  If  we  take  those  from  60  years  of  age  and  over,  this 
proportion  to  the  total  population  will  have  increased  from  short  of  5% 
in  1850,  to  about  20%  in  the  projected  population  of  1980.  If  the 
birth-death  rates  become  stabilized  in  the  next  generation,  this  over¬ 
balanced  age  structure  will  slowly  correct  itself,  but  not  imtil  such  a 
population  has  undergone  a  considerable  decline. 
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We  are,  in  any  event,  faced  for  a  long  time  to  come  with  an  age 
structure  heavily  weighted  at  its  apex.  This,  of  course,  means  that 
there  are  fewer  in  the  younger  groups  to  replace  the  older  strata  and 
that  the  younger  age  groups,  with  their  normal  losses,  will  be  unable  to 
replace  the  reproducing  age  groups.  Those  who  have  been  urging 
wholesale  birth  control  are  likely,  in  the  next  generation,  to  be  out  of 
favor,  once  the  actual  census  returns  begin  to  reveal  the  state  of  affairs 
now  existing.  The  biological  consequences  may  be  charted  statisti¬ 
cally  with  some  assurance,  but  the  equally  real  if  subtler  effects  on 
social  and  economic  concerns  are  less  susceptible  to  exact  measurement. 
Nevertheless,  this  profound  change  in  age  distributions  is  bound  to  have 
wide  ramifications  in  a  number  of  directions.  Already,  the  social  and 
economic  responsibility  for  the  rapidly  growing  class  of  superannuated 
is  beginning  to  be  felt.  The  relative  decline  in  the  numbers  available 
for  the  productive  work  of  society  may  be  met  by  technological  de¬ 
velopments,  but  should  war  come  again,  there  would  be  no  substitutes 
for  an  ample  source  of  potential  soldiers. 

Disease  and  sickness  patterns  also  exhibit  a  marked  trend  in  the 
direction  characteristic  of  populations  with  large  concentrations  in  the 
upper  age  groups.  Deaths  from  degenerative  diseases  and  protracted 
illnesses  due  to  chronic  and  incurable  ailments  are  on  the  rise,  and 
medicine  has  begun  to  develop,  in  response  to  this,  the  special  study  of 
the  aged,  geriatrics.  Hospitals  designed  to  care  for  prolonged  and  in¬ 
capacitating  invalidism  among  the  elderly  are  being  built  with  in¬ 
creased  frequency,  as  the  need  becomes  more  pressing. 

Less  tangible,  perhaps,  than  these  institutional  results,  is  the  psy¬ 
chological  pressure  of  an  aging  population  on  the  social  and  political 
policies  of  the  country.  Although  we  have  no  critical  studies  of  such 
a  relationship,  experience  alone  would  suggest  that  the  increasing 
median  age  of  the  population  of  the  United  States  and  Western  Europe 
has  not  only  contributed  directly  to  certain  social  movements,  but  has 
also  aided  in  more  subtle  ways  to  create  the  “climate  of  opinion”  in 
which  we  live. 

The  heterogeneity  of  the  {mpulation  of  the  United  States,  which  I 
mentioned  previously,  is  only  biological  in  part — in  the  sense  that  dis¬ 
tinct  genetic  and  morphological,  differentiation  is  possible.  Some  of 
our  minority  groups  are  more  the  expression  of  historical  and  psycho¬ 
logical  attitudes  than  they  are  of  biological  differences.  The  United 
States,  settled  in  a  period  of  self-consciousness,  has  evolved  a  well  de- 
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veloped  hierarchy  of  values  based  on  the  historical  accidents  of  time  of 
settlement,  culture,  religion,  and  nationalism.  Whatever  the  cause, 
the  lines  of  cleavage  are  often  very  real  and  persistent.  The  danger 
lies  in  their  widening  beyond  the  point  where  the  accretions  of  time 
may  close  their  gaps.  The  minorities  problems  of  Central  Europe  are 
an  indication  of  how  festering  they  may  become  and  how  persistent  in 
spite  of  negligible  biological  distinctions. 

There  are  two  ways  by  which  these  minority  groups  as  tight  enti¬ 
ties  may  be  dissolved.  One  is  by  the  development  of  a  social  tolerance 
that  places  no  disability  upon  the  members  of  such  minorities.  The 
other  is  by  miscegenation.  Neither  is,  of  course,  exclusive  of  the  other. 

The  development  of  social  liberality  is,  in  no  sense,  a  biological 
problem,  except  in  so  far  as  social  prejudice  may  claim  a  biological  ra¬ 
tionale.  Miscegenation,  however,  does  raise  valid  biological  questions 
where  genetic  differences  are  real. 

Recognizing  that  some  degree  of  miscegenation  is  taking  place  all 
the  time  in  our  population,  it  is  still  possible  to  assert  (1)  that  it  is  not 
proceeding  rapidly  enough  in  certain  areas  to  break  down  inbreeding 
minority  groupings,  and  (2)  that  certain  patterns  of  amalgamation  are 
characteristic  and  relatively  frequent.  Religion,  national  origin,  race, 
language,  social  status,  prestige  and  various  other  factors  continue,  in 
diverse  ways,  to  establish  these  lines  of  miscegenation. 

As  far  as  the  biological  consequences  of  miscegenation  are  con¬ 
cerned,  little  attention  has  been  paid  to  crossing  between  the  various 
white  groups.  The  general  public,  on  the  whole,  has  been  unconcerned 
with  such  aspects  of  the  situation.  It  is  quite  the  reverse  with  mixture 
teween  Negroes  and  whites.  The  very  size  of  the  mulatto  population 
(not  wholly  the  result  of  original  crossing),  is  an  index,  if  one  were 
needed,  that  miscegenation  has  gone  on  at  a  considerable  rate,  but  most 
of  it  dates  back  to  slavery  days  when  social  conditions  were  different. 
Unlike  miscegenation  among  whites,  the  union  of  Negro  and  white  has 
not  led  to  amalgamation.  Mulattoes  are  classed  as  Negro  and  are 
burdened  with  the  disabilities  suffered  by  the  Negroes.  Only  when 
^'crossing  the  line”  occurs  does  the  so-called  Negro  attain  amalgamation 
with  the  whites,  but  genetically  at  the  cost  of  losing  virtually  all  the 
“Negro”  genes. 

Americans,  representing  a  mixture  of  various  European  strains, 
and  exposed  to  environmental  conditions  unlike  those  in  the  Old  World, 
are  said  to  be  evolving  a  new  physical  type.  The  evidence  of  a  stead- 
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ily  increasing  size  is  incontrovertible.  Our  national  average  for  sta¬ 
ture  surpasses  the  means  of  the  European  nations  from  which  most  of 
our  population  is  derived.  This  increase,  while  a  general  phenomenon, 
is  most  marked  in  groups  favored  economically,  with  the  result  that 
college  students  yield  averages  well  above  the  general  level.  Along 
with  the  size  increase,  have  gone  certain  alterations  in  bodily  propor¬ 
tion  that  follow  the  growth  gradient  and  are  not  new  developments. 

Although  our  population  has  displayed  this  tendency  to  a  greater 
degree  than  any  other,  the  trend  is  not  unique  with  us.  Most  people  in 
Europe,  for  whom  we  have  data,  show  the  same  increase.  Japanese 
figures  follow  a  similar  trend. 

Professor  Mills,  on  the  basis  of  a  recent  study  on  American  college 
students,  has  come  to  the  conclusion  that  the  tendency  to  increasing 
size  has  reached  its  limit.  It  will  be  interesting,  as  new  data  becomes 
available,  to  check  this  finding  and  to  determine  if  European  popula¬ 
tions  are  also  following  the  same  pattern. 

The  causes  of  this  expansion  of  bodily  size  are  obscure.  Nutrition, 
undoubtedly,  plays  some  part  in  producing  the  observed  effect,  but  it 
does  not  seem  to  be  the  only  factor  involved. 


196 


TRANSACTIONS 


SECTION  OF  BIOLOGY 
April  13  and  14,  1945 
Conference  on  “Lymph” 

The  Section  of  Biology  held  a  Conference  on  “Lymph,”  as  the 
sixth  in  thj  series  for  the  Academic  Year  1944-1945.  Doctor  Philip 
D.  McMaster,  Rockefeller  Institute  for  Medical  Research,  New  York, 
N.  Y.,  was  the  Conference  Chairman  in  charge  of  the  meeting. 

The  program  consisted  of  the  following  papers: 

“The  Topography  and  Functional  Activity  of  the  Blood  Capillary 
Bed  with  Special  Reference  to  Visceral  Tissue,”  by  Robert  Chambers, 
Washington  Square  College  of  Arts  and  Sciences,  New  York  Univer¬ 
sity,  New  York,  N.  Y. 

“Blood  Circulation  in  the  Subcutaneous  Tissue  of  the  Living  Bat’s 
Wing,”  by  Paul  Nicoll,  Department  of  Physiology,  Indiana  University, 
Bloomington,  Indiana. 

“Factors  Affecting  Capillary  Permeability  and  the  Composition  of 
Capillary  Filtrate,”  by  Eugene  M.  Landis,  Department  of  Physiology, 
Harvard  University  Medical  School,  Boston,  Massachusetts. 

“Intercellular  Substance  in  Relation  to  Tissue  Growth,”  by  Eliot 
R.  Clark,  Department  of  Anatomy,  University  of  Pennsylvania,  Phila¬ 
delphia,  Pennsylvania. 

“Conditions  in  the  Skin  Influencing  Interstitial  Fluid  Movement, 
Lymph  Formation  and  Lymph  Flow,”  by  Philip  D.  McMa^ster,  Rocke¬ 
feller  Institute  for  Medical  Research,  New  York,  N.  Y. 

“The  Signiflcance  of  Lymphatic  Blockade  in  Immunity,”  by  Valy 
Menkin,  Department  of  Pathology,  Duke  University  School  of  Medi¬ 
cine,  Durham,  North  Carolina. 

“The  Lymphatic  System  and  Extravascular  Protein,”  by  Cecil  K. 
Drinker,  School  of  Public  Health,  Harvard  University,  Boston,  Massa¬ 
chusetts. 

“The  Role  of  the  Lymphocyte  in  the  Circulation  of  Lymph,”  by 
William  Ehrich,  Department  of  Pathology,  University  of  Pennsylvania, 
Philadelphia,  Pennsylvania. 

“The  Role  of  Lymphocytes  in  Normal  and  Immune  Globulin  Pro¬ 
duction  and  the  Mode  of  Release  of  Globulin  from  Lymphocytes,”  by 
Abraham  White  and  Thomas  F.  Dougherty,  Department  of  Physiolog- 


THE  NEW  YORK  ACADEMY  OF  SCIENCES 


197 


ical  Chemistry,  Yale  University  School  of  Medicine,  New  Haven,  Con¬ 
necticut. 


An  informal  showing  of  motion  pictures  at  an  evening  session  sup¬ 
plemented  and  illustrated  points  made  in  the  presentation  of  papers 
during  the  preceding  day-time  sessions,  as  follows: 

“The  Circulation  of  Blood  and  Lymphatics  in  the  Bat’s  Wing,” 
by  Paul  Nicoll. 

“The  Mesenteric  and  Omental  Circulation,”  by  Robert  Chambers 
and  Benjamin  Zweifach. 

“The  Entrance  of  Dye  into  Lymphatic  Capillaries  of  Human  Skin 
during  an  Intradermal  Injection,”  by  Philip  D.  McMaster. 
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TRANSACTIONS 


NEW  MEMBERS 
Elected  April  26,  1945 

SUSTAINING  MEMBER 

Brokaw,  Albert  D.,  PhX>.,  Consulting  Geologist.  Brokaw,  Dixon  and  McKee, 
New  York,  N.  Y. 


ACTIVE  MEMBERS 

Belanger,  Alice  Lois,  BB.,  Biology.  Teacher,  Eatontown,  New  Jersey. 

Bryan,  Alice  I.,  PhD.,  P^chology.  Assistant  Professor,  School  of  Library  Serv¬ 
ice,  Columbia  Universitj^  New  York,  N.  Y. 

Dunbar,  Flanders,  PhD.,  BD.,  Med  ScD.,  M  JD.,  Psychosomatic  Medicine  Asso¬ 
ciate  in  Psychiatry  and  Assistant  Attending  Psychiatrist,  Presbyterian  Hos¬ 
pital  and  Vanderbilt  Clinic,  New  York,  N.  Y. 

Flett,  Lawrence  H.,  BB.,  Organic  Chemicals.  Director,  New  Products  Division, 
Allied  Chemical  and  Dye  Corporation,  New  York,  N.  Y. 

Gubner,  Richard,  MD.,  Internal  Medicine.  Assistant  Medical  Director,  Equitable 
Life  Insurance  Society  and  Instructor  in  Medicine,  Long  Island  College  of 
Medicine,  Brooklyn,  New  York. 

Harris,  T.  N.,  MD.,  Immunology.  Instructor  in  Pediatrics,  School  of  Medicine, 
University  of  Pennsylvania:  Director,  Research  Laboratories,  Children’s  Sea- 
sliore  House,  Atlantic  City,  New  Jersey. 

Holmes,  Mrs.  Margaret  A.,  Geology  and  Mineralogy.  Waldorf-Astoria  Hotel, 
New  York.  N.  Y. 

Horkheimer,  Max,  PhD.,  Social  Science  and  Social  Philosophy.  Research  Direc¬ 
tor,  Institute  of  Social  Research,  Columbia  University;  Research  Consultant, 
Ame.ican  Jewish  Committee.  New  York.  N.  Y. 

Huber,  Olive,  PhD.,  Physiology.  Instructor  in  Physiology,  Hunter  College,  New 
York.  N.  Y. 

Kaback,  Goldie  R.,  M.A.,  Personality,  Vocational  Guidance.  Instructor  in  Voca¬ 
tional  Guidance,  Teachers  College,  Columbia  University.  New  York,  N.  Y. 

Kalckar,  Herman  M.,  MD.,  PhD.,  Enzyme  Chemistry.  Research  Associate,  Divi¬ 
sion  of  Nutrition  and  Physiology,  Public  Health  Research  Institute  of  the 
City  of  New  York,  New  York,  N.  Y. 

King  Ellen  Eva,  A.M.,  Histo-physiology,  Endocrine.  Instructor,  Sarah  Lawrence 
College,  Bronxville,  N.  Y. 

Koehler,  Warrent  Brown,  AH.,  Psychology,  Linguistics.  Head,  Department  of 
Testing  and  Phonetics,  Milton  Academy,  Milton,  Massachusetts. 

Lange,  Kurt,  M.D.,  Vascular  Diseases.  Instructor  in  Medicine,  New  York  Medi¬ 
cal  College,  New  York,  N.  Y. 

Langer,  Theodore  Wilham,  PhD.,  Physical  Chemistry,  Petroleum.  Project 
Leader,  The  Texas  Company,  Beacon,  New  York. 

Lattes,  Raffaele,  MD.,  Experimental  Surgery  and  Surgical  Pathology.  Instructor 
in  Surgery,  Resident  Surgical  Pathologist,  College  of  Physicians  and  Surgeons, 
New  York,  N.  Y. 

Lawrie,  James  Pickett,  PhD.,  General  Science.  Editor,  Chemical  Products  and 
Chemical  News,  London,  England. 

Lipmann,  Fritz,  MD.,  PhD.,  Biological  Chemistry.  Research  Chemist,  Massa¬ 
chusetts  General  Hospital;  Research  Fellow,  Departments  of  Biochemistry 
and  Surgery,  Harvard  Medical  School.  Boston,  Massachusetts. 

McGinn,  Charles  E.,  PhD.,  Chemistry.  Research  Chemist,  Fordham  Laboratory, 
^lied  Chemical  and  Dye  Corporation,  New  York,  N.  Y. 

Malkiel,  Saul,  PhD.,  MD,  Immunochemistry.  Assistant  in  Pathology,  Yale  Uni¬ 
versity  School  of  Medicine,  New  Haven,  Connecticut. 
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Reinhard,  John  Frederick,  PhD.,  Pharmacology,  Analgesic  Drugs.  Member  of 
Staff,  Wellcome  Research  Laboratories,  Tuckahoe,  New  York. 

Scheinfeld,  Amram,  Social  and  Biological  Sciences.  Author,  Books  and  Articles 
in  Human  Science  Field,  New  York,  N.  Y. 

Seidenfeld,  Morton  A.,  PhD^  Clinical  Psychology.  Chief  Clinical  Psychologist, 
The  Adjutant  General’s  Office,  War  Department,  Washington,  D.  C. 

Smythe,  C.  V.,  PhD.,  Biochemistry.  Head  of  Biochemistry,  Rohm  and  Haas 
Company,  Philadelphia,  Peimsylvania. 

Spit^  Ren6  A.,  MD.  (N.  V.);  Dr.Med.  (Hungary);  Dr.Med.  (Ciecho-Slovakia), 
Psychology,  (experimental,  clinical  child  development)  Psychiatry  Psycho¬ 
analysis.  Lecturer  Instructor,  Psychoanalytic  Institute,  New  York,  N.  Y. 

Stavits^,  Abram  B^  PhD.,  Bacteriology,  ■  Pathology.  Bacteriologist,  Henry 
Phipps  Institute  Philadelphia,  Peimsylvania. 

Strong,  Leonell  C.,  PhD.,  ScD.,  Cancer  Genetics.  Associate  Professor,  Depart¬ 
ment  of  Anatomy,  Yale  University,  New  Haven,  Coimecticut. 

Warburg,  Bettina,  MD.,  Psychosomatic  Medicine.  Private  Practice,  Psychoanal¬ 
ysis,  New  York,  N.  Y. 


ASSOCIATE  MEMBERS 

Ball,  Eric  G.,  PhD.,  Biochemistry.  Associate  Professor,  Biological  Chemistry, 
Harvard  Medical  School,  Boston,  Massachusetts. 

Brown,  Harrison  S.,  PhD.,  Chemistry  and  Physics.  Assistant  Director  of  Chem¬ 
istry  Clinton  Laboratories,  Oak  Ridge,  Tennessee. 

Chance.  Britton,  PhD.,  Biophysics.  Stw  Member,  Radiation  Laboratory,  Mas¬ 
sachusetts  Institute  of  Technoloc^,  Cambridge,  Massachusetts. 

Glaviano,  Vincent  V.,  Biology.  Tec&ical  Sergeant,  Army  of  U.  S. 

Madsen,  Leo  J.,  MD.,  Surgery.  Major,  Medical  Corps,  Army  of  U.  S 

Paretsky,  David,  BB.,  Physiological  Bacteriology.  Army  of  U.  S. 

Romberg,  Frederick  E,  A.M.,  Applied  Geophysics.  Superintendent,  Gravity 
Meter  Laboratory,  Austin,  Texas. 

Valk,  Arthur  de  Talma,  Jr.  PhD.,  Pharmacology,  Biological  Chemistry.  Instruc¬ 
tor  in  Pharmacology,  Western  Reserve  University  Medical  School,  Cleveland, 
Ohio. 

Whiteley,  Arthur  Hen^,  M.A.,  General  Physiology,  Chemical  Embryolo^.  Re¬ 
search  Assistant,  Department  of  Biology,  Princeton  University,  Princeton, 
New  Jersey. 


STUDENT  MEMBERS 

Bernstein,  Jacob  L.,  SB.,  Biochemical  Research.  Medical  Student,  New  York 
Medical  College,  New  York,  N.  Y. 

Friedland,  Leah  Edith,  Biological  Assay  of  Vitamins.  Student,  University  of  Wis¬ 
consin,  Madison,  Wisconsin. 

Ssilagyi,  Inge,  Psychology.  Student.  Brooklyn  College.  Brooklyn.  New  York, 
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